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ABSTRACT 


This thesis describes the programming of amidship 
structural design procedures for the IBM-704 computer. 


Two problems, the selection of scantlings and plating 
for the amidships portion of a ship's hull and the design of 
a transverse web frame are programmed for a digital computer. 
A detailed explanation of the programs and a brief dis- 
cussion of the methods of approach for adapting these design 
procedures to a digital computer are included. 


Using rather simple engineering criteria, these programs 
essentially carry out the design procedures for the amidship's 
structure. The inputs are those forces, moments, dimensions 
and material characteristics which are either known or can 
be readily determined by the user. The information resulting 
from these programs is given in a convenient form. The pro- 
grams have been written in such a manner that they may be 
easily followed and altered. 


It is strongly emphasized that these programs are 
written with a factor of safety of 1.0 on the yield strength 
of the material. By suitably selecting the input information, 
any reasonable factor of safety may be obtained. 


Conclusions: 


a. The results of experiments regarding structural 
components can be readily incorporated into programs 
such as those contained in this thesis. 


b. Digital computers can be used to solve extremely 
complex structural problems. 


с. In general, the limitations imposed by the computer 
on a problem are less restrictive than those im- 
posed by manual methods. 
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а» The sesond program, that for the design of a 
transverse web frame is not working ia ali 
respecta. The difficulties involved with 
thie program) are deseribed in the main body 
of the thesis. These problems must bo solved 
before this program ean be considered useful. 


be The programs in this thesis should be expanded 
to inelude the beat engineering knowledge and 
theory available. 


e. Investigations should be nade to adapt this 
approach to designing a grillage network 
бікідаг to that of ref. 8. 


Thesis Supervisor: J» Harvey Evans 
Title: Associate Professor of Naval Architecture 
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FIGURE 1 


View of Structural Components of a Destroyer Type Hull 


I. INTRODUCTION 


The purpose of this work is to write computer programs 
which will select component members for a destroyer type 
hull such as that shown in Figure l. This investigation has 
been divided into three parts, the first two of which are 
incorporated into this thesis: 

(1) Write a computer program which will select 

scantlings and plating for an amidship's section 

of prescribed dimensions under the influence of 

bending moments and hydrostatic forces. 

(2) Write a computer program which will size the 

web frame for the amidships section under the in- 

fluence of internal and external forces. 

(3) Review and analyze available engineering 

criteria and change the above programs in order 

that the design calculations may be carried out as 

accurately as possible. 

In writing this thesis, knowledge of programming for 
the IBM 704 digital computer is assumed on the part of the 
reader. Selected parts of Ref, 1 are considered required 
reading before delving into the details of the programs in- 
cluded in this thesis. Part B of the Procedure and Part 1 
of Appendix A are included only as aids and are not in 
themselves a complete review of programming procedures. 

Several philosophies have prevailed throughout the 
writing of these programs. Foremost, the simplicity of the 


program routines is such that users may readily understand 
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the processes being carried out. Since these programs 
essentially form the bases for more precise programs of this 
nature, the computations are broken up into relatively short 
steps to facilitate the alteration of criteria used in the 
program, The criteria used in these programs are of 
necessity quite elementary. This restriction was one of the 
author's, not of the computer. An effort has been made to 
maintain a factor of safety of 1.0 throughout the program 
within the bounds of the criteria used. This was done since 
a uniformly strong structure is considered to be most de- 
Sirable. 

The program for selecting scantlings has been written 
for optimizing the amidships design within ranges of web 
frame spacing and numbers of equally spaced longitudinals. 
The program for computing the dimensions of the transverse 
web frame follows prescribed rules for designing built up 
beams. The web thickness is kept constant and other dimen- 
sions are varied. Both programs operate on the stress 
schedule approach of design. 

The program for sizing the transverse web frame requires 
that the number of longitudinals and frame spacing be speci- 
fied and remain constant throughout the program. This is 
due to the limitations involved in introducing ship's weights 
into the problem. 

Admittedly there are shortcomings to be found in these 
programs. These programs are believed to be the first of 
this type, and it is felt that a considerable amount of im- 


provement is both possible and probably quite desirable. 
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It is emphasized that the answers, which these programs 
produce, are not in themselves conclusive. These answers do 
require a fair amount of evaluation. However, the idea of 
condensing several days of manual calculations into as many 
minutes of machine calculations makes this project a very 


worthwhile endeavor indeed, 





II. PROCEDURE 
PART A 


PREPARATION OF SCANTLING DATA 


The data which describes the shape of the scantlings 
was obtained directly from the AISC Manual (1957) for "T" 
sections and was computed from the information tabulated 
in ref. 2 in the case of "I-T" sections. This latter infor- 
mation was calculated by hand but has not been completely 
verified for accuracy. 

The following terminology pertains to the conversion 
of data for I-T beam-plate sections to that of I-T beam 
sections: 

A, area of stiffener-plate combination 

A, area of stiffener alone 


c! distance of neutral axis from the flange of 
3 the stiffener alone 


d depth of stiffener 

I moment of inertia of stiffener-plate combination 
I, moment of inertia of the stiffener alone 

plate thickness 


t 
YF distance of neutral axis from the flange of the 
stiffener-plate combination 


YP distance of neutral axis from the plate of the 
stiffener-plate combination 


À effective width of plating 
Calculations were made from tabulated values for 


which: = 60, t = 1" 





Д, = Ag+ dt =Ag+ 60 


F -A г 
УРЕ, = >= (d-c, aS) = ML (YF + Poe - X) 


کی و کی س 
VES 3) = E‏ 


уе =) = E (YP-E) = 7, (LoyP-30) 
2% = УЕ - Я, (Co YP- 3o) 


1,2 Ë == 
=, +А, (УЕ -6; ) + КЕ +. (УР- =) 
1%2 ч 4 ч + 
г,-п,- Аз(уғ-4)-- _ xt (УР- =) 
тле CIELO NY сур - 


2 2 ра 
I, 1, -(фоур-30) -60УР + (воуР-30) +10 


The values of I, for I-T sections were assumed to be 


approximately one half that of the uncut I sections. 
The scantlings are stored in order of increasing cross 
For each scantling, the following order of 


(area), ем, (dist. of 


sectional areas. 


data is used: USN designation, A, 


neutral axis from flange), I, (moment of inertia about 


neutral axis), I py, caen of inertia about axis of 


symmetry), o, o, d (depth). 





PART B 


PROGRAMMING NOTES 





The following subroutines are employed by the programs 
in this thesis: 


Mnemonic SHARE SHARE Distri- 

Subroutine Code Designation bution list SYN 
Square Root SQRT MISRT1 399 /856 
Sine SIN UASAC1 013 / 423 
Cosine cos UASAC1 018 /424 
Generalized Print BLOCK UABDC1 72 7520 
Write on Tape WOT UASTH1 72 VERS 
Post Mortem PMR MICMD1 NON=SHARE Viet 


The SYN octal number designations refer to frequently 
used subroutines currently listed under PAK at the Compu- 
tation Center at M.I.T. (ref. 7a). 

These programs were written in accordance with SHARE 
Assembly procedures and are available in both mnemonic and 
absolute binary form at the Department of Naval Architecture 
and Marine Engineering at M.I.T. Moreover, these programs 
were written as an Automatic Operator Program (ref. 7b). 

The administrative instructions at the beginning and end of 
these programs pertain specifically to the above. 

The programs are each broken up into three parts: Data, 
Program and Input. The parts have been set up through 
administrative instructions so that the first two parts may 
be read into the IBM 704 computer in absolute binary form, 
and the Input information may be read in in the more con- 
venient decimal form to be subsequently assembled with the 
other two parts. The print out format is under program 


control. 





All lists of information which are tagged to an index 
register іп the program are terminated by a set of -1,0's, 
Thus, for each list of data or intermediate information, a 
positive end of the list escape is provided. If an escape 
occurs in the data listings, i.e., all plate thicknesses or 
all scantlings did not meet the criteria for a station, 
indication of such an escape is recorded for subsequent post 
mortem information. However, most of the loops use this 
means for their termination during the normal course of 
computations. 

A block of registers starting with LOC are used to 
store intermediate and final values resulting from the cal- 
culations. LOC is the station number for scantling or plate 
centerline.  LOCel and LOCe2 are the z and y coordinates 
respectively for the station. The two Stations beyond the 
last pertinent one are given the coordinates of (21,0, -1,.0). 
The loops which are repetitive for each or every other 
station are terminated by transferring on a negative coordi- 
nate. Since all other coordinates are positive, this pro- 
cedure provides an effective means for terminating many 
repetitive calculations. 

Indexing instructions (TXI) are written without a 
decrement part. The decrements are placed in these in- 
structions at the beginning of the program. By altering 
only two or three numbers, the whole program can be altered 
with respect to size to conform to changing criteria. Care 
should be taken to insure that all instructions within the 


program with LOC as an address conform to this change. 


$ 
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Negative numbers are used in the decrements. Indexing in- 
structions are specified by & five character alphabetic 

code: IND“. x stands for all such instructions having 

the same decrement value. Ó provides the identification for 
the particular indexing instruction. Examples:  INDAA, INDBS, 
etc. 

Non indexing instructions are specified by a five 
character alphabetic code: INS“6. (identifies the par- 
ticular instruction. For the most part, these instructions 
are in alphabetic sequence starting with INSAA, INSAB, etc. 
Exceptions to this rule have resulted from the many modifi- 
cations which these programs have undergone. The designation 
"+" refers to "this address" with respect to instructions. 

These programs operate in the floating trap mode and 
provision has been made for setting the accumulator to zero 
and returning to the main program when an underflow (ac< 107%) 
occurs. Of course, an overflow (AC > 107%) will stop the 
program. Few escapes have been written for error returns 
from subroutines. It has been felt desirable to stop the 
program wherever such an event occurs. 

The post mortem dump includes the information listed 
under LOC. It is here that nearly all of the intermediate 
information is stored, and searching for errors should 
commence in this area if the input cards have been found to 
be correct. Normally there is no need for the post mortem 


dump and the PMD, PMR and XPM cards are removed. 





PART C 


Input and Output Formats for Selection of Plating and Scantlings 


1. The following conventions apply to the input format: 
a. The order of reading in and assembling input data is 
to be the same as that listed below. The units to be 
used are indicated on the input listing. 
b. Since floating point instructions are used, all 
numbers comprising the input data must have decimal 
points inserted. 
с. If the SAP deck is to be assembled for the first 
time, precede the input program with "CST M885-721- 
PROGRAM" and use "INPUT" as the address of the ORG 
card. The octal address of INPUT is used when come 
bining the INPUT program with the absolute binary decks 
of the DATA and PROGRAM parts. 
Input Format with sample problem inserted: 
REM INPUT INFORMATION FOR PROGRAM M885 
SAP M885-721-INPUT 
LST OFF 


ORG (the octal address of INPUT) 


DEC 50,0 (FT) DEPTH 

DEC 35.0 (FT) BEAM 

DEC 17.0 (FT) BILGE RADIUS 

DEC 11.7 (FT) FULL LOAD DRAFT 

DEC 18.7 (FT) WAVE CREST HEIGHT ABOVE KEEL 
DEC 84.0 (IN) INITIAL FRAME SPACING 

DEC 10.0 (IN) INCREMENT OF FRAME SPACING 
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DEC 84.0 (IN) 
DEC 52,0 
DEC 10.0 
DEC 52.0 
DEC 0.05 
DEC 12540.0 (FT-TONS) 
DEC 28100.0 (FT-TONS) 
DEC 4.0 (FT) 
DEC 60000.0 (PSI) 
DEC 33000.0 (PSI) 
DEC 33000.0 (PSI) 
DEC 30000000.0 (PSI) 
DEC 2000.0 (PSI) 
END O 

8. 
Note: 
typed. 


FINAL FRAME SPACING 

INITIAL NUMBER OF LONGITUDINALS 
INCREMENT OF NUMBER OF LONGITUDINALS 
FINAL NUMBER OF LONGITUDINALS 
ACCURACY CRITERION FOR MOM. OF INERT. 
BENDING MOMENT, SAGGING 

BENDING MOMENT, HOGGING 

MINIMUM HYDROSTATIC HEAD 

ULTIMATE STRENGTH 

YIELD STRENGTH IN TENSION 

YIELD STRENGTH IN COMPRESSION 
YOUNG'S MODULUS 

SECONDARY BENDING STRESS AT PLATE 


Printout Format with answers for sample problem inserted; 
The program has been altered since Appendix C was 


Intermediate values of locations of neutral axes 


are printed out concurrently with intermediate values of 


moments of inertia. 


RUN 
REM 
REM 
REM 
REM 
BIN 
BIN 
BIN 
PMD 


М885-721-РКОСКАМ 


AMIDSHIP DESIGN PROBLEM 


THIS REQUIRES THE SELECTION OF PLATING AND SCANTLINGS 


FOR A DESIGNATED HULL SHAPE UNDER THE INFLUENCE 


OF PRESCRIBED FORCES AND MOMENTS 


M885 -721-DATA-DAVIS^4OO 


М885-721-РЕОСВАМФОО 


M885-721-INPUT#+00 
М885-721-РКОСКАМ 


"e 





CLR 

PAK 

RIP M885-721-DATA-DAVIS 

RIP M885-721-PROGRAM 

RIP M885-721-INPUT 

BGN M885-721-PROGRAM 

The foregoing information are the administrative in- 
structions pertaining to the program. Next, the intermediate 
values of moments of inertia (in®) and locations of neutral 
axes (in) were printed out. In this case nineteen tries were 
made before all accuracy criteria were met. 

Several comments are in order concerning the print out 
format. Floating point notation is used in some instances. 
Two examples are the best illustration of floating point 
numbers: 0.505Е02 = 50.3, 0.607Е-01 = 0.0607. The number 
following the letter E is the power of 10 by which the num- 
ber preceding the letter E is to be multiplied. Area is 
given in square inches. A is the web frame spacing in 
inches, and N is the total number of equally spaced longi- 
tudinals. Moments of Inertia are given in units in.ft? 
Inertia pl refers to the moment of inertia for the ship in 
the sagging condition and similarly inertia min. for the 
hogging condition. Locations are numbered consecutively as 
shown in Figure Š in Appendix C. Z and y distances are 
measured in inches from the keel along the centerline and 
base line respectively. Scantlings are indicated by their 
USN designation with the exception that “I” refers to "I-T" 


sections. Plate thicknesses are indicated in lbs/square foot. 


te 





INERTIA PL= 0.55125215E 05 INERTIA MIN“ 0,41415150E 05 
NEUTRAL AXIS SAG= 159.5 NEUTRAL AXIS HOG= 199.1 


AREA= 0.27954086E 05 №= 62.0 A= 84.0 
INERTIA PL= 0.5545546E 05 INERTIA MIN= 0.40221344E 05 
LOCATION? 0.0 2" 0,0 Y= 0,0 


10.0X4.00X 11.51 
LENGTH/RADIUS OF GYRATION= 530.0 


LOCATION= 1.0 2= 0.1 Y= 15.0 WT= 20,4 
LOCATION= 2.0 Z= 1.0 Ys 26,6 


80.0X4.,000X 11.51 
LENGTH/RADIUS OF GYRATION= 30.0 


LOCATION= 5.0 Z% 2.8 Yu 40.0 WT= 17.8 
LOCATION= 4.0 Z= 95,5 Ys 52,8 


10.0X2.750X 9.001 
LENGTH/RADIUS OF GYRATION= 30,0 


LOCATIONS 5.0 Ze 8,9 Үз 66.0 WT- 17.8 
LOCATIONS 6.0 Z2* 15,2 Ys 78.5 


10.0X2.750X 9.001 
LENGTH/RADIUS OF GYRATION= 30.0 


LOCATION= 7.0 Z= 18.4 Ye 91.0 WT= 17.8 
LOCATION= 8.0 2 24,5 Y= 102,5 


10.0X2.750X 9.001 
LENGTH/RADIUS OF GYRATION= 29.9 


LOCATION= 9,0 Z= 51.0 Y= 114.0 WT= 15.3 
LOCATION= 10.0 Z= 58,4 Y= 125.1 


10.0X2.750X 9.001 
LENGTH/RADIUS OF GYRATION= 29.9 


LOCATION= 11.0 Z= 46.5 Y= 136.0 WT= 15.3 
LOCATION= 12.0 Z= 55.5 Y= 145.6 


10.0X2.750X 9.001 
LENGTH/RADIUS OF GYRATION= 29,8 
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LOCATIONS 13.0 Z= 64.7 Y= 155.0 WT= 14.0 
LOCATION= 14.0 25 74.7 Y= 163.8 


10.0X2.750X 9.001 
LENGTH/RADIUS OF GYRATION= 29,8 


LOCATION= 15.0 Z= 85.5 Үз 172.0 WT= 12.7 
LOCATION® 16.0 2= 96.4 Үз 179,5 


10.0X2.750X 9.001 
LENGTH/RADIUS OF GYRATION= 29,7 


LOCATIONS 17.0 Z* 107.9 Y= 186.0 WT= 11.5 
LOCATION® 18.0 Z* 119.8 У= 191.8 


10.0X2.750X 9.001 
LENGTH/RADIUS OF GYRATION= 29,7 


LOCATIONS 19.0 Z* 152.1 Ys 197,0 WT= 10.2 
LOCATION= 20.0 Zs 144.7 Y= 201.2 


8.0X2.250X 6.501 
LENGTH/RADIUS OF GYRATIONS 29.6 


LOCATION= 21.0 25 157.6 Үз 205,0 WTs 7,6 
LOCATION= 22.0 Z* 170.7 Ys 207.3 


8.0X2.250X 6.501 
LENGTH/RADIUS OF GYRATION= 29,5 


LOCATION= 25.0 Zæ 185,9 Ys 209.0 WTe 6,4 
LOCATION= 24,0 Z= 197.1 Y= 209.9 


8.0X2.250X 6.501 
LENGTH/RADIUS OF GYRATION® 29.5 


LOCATIONS 25.0 Z= 210.5 Y= 210.0 WTS 6.4 
LOCATION= 26.0 2= 225.8 У= 210.0 


8.0X2.250X 6.501 
LENGTH/RADIUS OF GYRATIONS 29.4 


LOCATION= 27.0 Ze 237.1 Ys 210.0 WTS 7.6 
LOCATION= 28.0 Z% 250.4 Ув 210.0 


8.0X2.250X 6.501 
LENGTH/RADIUS OF GYRATIONS 29,3 


= 





LOCATION= 29.0 Z= 
LOCATION= 50.0 Z= 


8,0X2,250X 6,9501 


LENGTH/RADIUS OF GYRATION= 
LOCATIONS 31,0 Zs 
LOCATIONS 32.0 Ze 


10.0X2.750X 9.001 


LENGTH/RADIUS OF GYRATION= 
LOCATIONS 33,0 Ze 
LOCATIONS 54.0 Zs 


10.0Х2.750Х 


LENGTH/RADIUS OF GYRATION= 
LOCATION= 55.0 7- 
LOCATION= 36.0 7з 


10.0Х2.750Х 


LENGTH/RADIUS OF GYRATIONS 
LOCATION= 37.0 Zs 
LOCATIONS 38.0 Z= 


10.0Х2.750Х 


LENGTH/RADIUS OF GYRATION= 


LOCATION= 59.0 2» 


LOCATIONS 


10.0Х2.750Х 


LENGTH/RADIUS OF GYRATION= 
LOCATION= 41.0 Z= 
LOCATION= 42.0 Z3 


10.0Х2.750Х 


LENGTH/RADIUS OF GYRATION= 


LOCATION= 45.0 Z= 


LOCATION= 
10.0Х2.750Х 


LENGTH/RADIUS OF GYRATION= 


9.001 


9,001 


9.001 


40.0 25% 


9.001 


9.001 


44.0 Z= 


9.001 


265.7 


277.0 


290.4 


505.7 


517.0 
550,5 


545.6 


906.9 


960.0 
560.0 


960.0 


560.0 


560,0 
960.0 


560.0 


560.0 


Ye 


Үш 


29, 


Y=w 


Ye 


29. 


Ys 
Ya 


29, 


Yw 
Үш 


29, 


Ys 
Ү = 


29» 


Ys 


үш 


294 


Ys 
Ys 


29% 


Ys 


Ys 


29 


210.0 


210.0 


2 
210.0 


210,0 


e 
210.0 


210.0 


1 
210,0 
210.0 


О 
200,0 
186.4 


О 
175.0 


159.8 


О 
146.0 


155 „2 


О 
120.0 
106.5 


O 


15 


WT= 


Те 


WT= 


WT= 


8.9 


10.2 


12.5 


12.7 


12.7 


12.7 


12.47 


12.7 





LOCATION= 45.0 2= 560.0 
LOCATION= 46.0 25 560.0 


10.0Х2.750Х 9.001 
LENGTH/RADIUS OF GYRATION= 


LOCATIONS 47,0 Zs 360,0 
LOCATIONS 48.0 Ze 560.0 


10.0X2.750X 9.001 
LENGTH/RADIUS OF GYRATION= 


LOCATION? 49,0 Z= 960.0 
LOCATION= 50.0 Z# 360,0 


10.0X2.750X 9,001 
LENGTH/RADIUS OF GYRATION= 


LOCATION= 51,0 Z= 560.0 
LOCATIONs 52,0 Z3 360,0 


10.0X2.750X 9.001 
LENGTH/RADIUS OF GYRATION= 


LOCATION= 55.0 Z3 2-1,0 
TER M885-721-PROGRAM 


Ys 95:0 


Ye 79:9 


29.0 
Y= 67.0 
Ye 55,5 


29.0 


40.0 


90 


x 
Y= 26.6 


29.0 
Ys 15,0 
Ys 0.0 


29.0 
Y= =] о О 


LG 


МТ= 12.7 


WT= 12.7 


WT- 12,7 


WT= 12.7 





PART D 


Input and Output Formats for Sizing the Transverse Web Frame 


l. The Input Format is the same as that for Part C just 
preceding with the following exceptions: 
a, Initial and final values for each of the following 
must be equal: number of longitudinals and frame 
Spacing. Note: some value greater than zero must be 
inserted for increments of numbers of longitudinal and 
increments of frame spacing. 
b. Insert the following information immediately before 
"END O" in the INPUT program described in Part C: 
ORG (octal address of LOAD) 
WHC 7005, 7990..7200.; 890705 Om Ori Qy Og 
jee Oe 0.; 0,779, 0., 923 02-5, 02740:; En 
ЕНЕ НИЕ; LOO., 109., 1095; 99%, (99, 100.,, 19% 
ТЕС 1000; 100. 

The LOAD data pertains to the weights (in lbs.) 
applied at the intersections of scantlings and the web 
frame by machinery, etc., within the ship. The first 
value under LOAD refers to the weight applied at the 
keel. Successive values refer to weights applied at 
successive even numbered stations. It is for this 
reason that the number of equally spaced longitudinals 
must be specified and remain fixed. The preceding format 
permits stacking of data on relatively few cards. Note 


that decimal points must be inserted. 
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The same convention applies to the ORG cards used in 
part C as well as that of the preceding format. In the 
latter case "LOAD" is the title of the ORG card when "INPUT" 
is so used in the preceding case. The CST instruction of 
part C covers both LOAD and INPUT data in this case. 

The output format indicates the dimensions of the web 
frame. All dimensions are in inches. 
Intermediate values of the redundant force and moment 
are printed out. These values are indicated in the Results 
and Discussion. The format which follows is given in addi- 


tion to the printout format of the previous subsection. 


LOCATIONS. 0.0 7% 0.0 Ye о.о 

TW= . TFs ‚ De . WE Р 
LOCATION= 2.00 7% 1.0 Y= 26.6 

TWs ‚ Tre ‚ De , d | 
LOCATIONS. 4.0 Zs 5,5 Y= 52.8 

TW . ТЕз . y . Ke | 
LOCATION® 6.0 Ze 13.2 у= 78.3 

TW= . ТЕз ‚ Ds > We ; 
LOCATION 8.0 Ze 24,3 Yz 102.5 

TWs . TF= , De . We 
LOCATIONS 10.0 Z= 38.4 Ye 125.1 

TW= > TFs . Фе . W : 
LOCATIONS 12.0 = 55.5 Үз 145,6 

TW= „ Ts . De . Ws 
LOCATIONS 14.0 Ze 74.7 Y= 163.8 

TW= ‚ TFs . De . We 
LOCATIONS 16.0 7ве 96.4 Y= 





TW= o 
LOCA TION= 
TW= ° 
LOCATION® 
TW= ° 
LOCATION= 
TW= ° 
LOCATION® 
TW= ° 
LOCATIONS 
TW= o 
LOCATIONS 
Ту = o 
LOCATIONS 
TW= o 
LOCA TION= 
TW= o 
LOCATION= 
TW ° 
LOCA TION = 
TW= о 
LOCATION® 
TW= 2 
LOCATIONS 
TW= o 
LOCATION= 
TW= o 


LOCA TION= 


TF= 
18.0 
Tre 
®® „О 
ТЕ = 
дак О 
TF= 


24.0 


26.0 


TF= 


56.0 


119.8 
De 

144,7 
ре 


270.7 


2 


210.0 


210.0 


186.4 


= 106.5 





TW= ° 
LOCATION= 
ТҮ ° 
LOCATION- 
TW- . 
LOCATION= 
TW= ° 
LOCATION= 
TW= ° 


ТР= 
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III. RESULTS 


The numerical results obtained from the computer solutions 
of the first program are contained in subsection C-2 under 
Procedure. 

The first program has been run and is known to be correct. 
This program selects longitudinals and plating for a ship's 
hull. This program has been completely verified by hand 
calculations. The input and output formats are designed for 
convenience and are contained in section C of the Procedure. 

The second program, that of sizing the transverse web 
frame, has been written but it is not working. The part of 
this program up through page 129 is known to be correct. 

The part of this program written on pages 150 through 158 
are believed to be correct, but bear checking. It is felt 
that the difficulty lies somewhere in pages 159 through 152. 

Both programs have the following limitations: 

l. The frame scantlings are evenly spaced and are 

placed symmetrically about the ship centerline. 

2. The points defining the hull section are symmetrical 

about the ship centerline. 

5. One of these points is on the centerline keel. 

4. The hull shape is defined by its beam, depth, and 

bilge radius. 

The web frame program has the following additional 
limitations (aside from the fact that it is not working): 

1. Symmetrical loading with respect to the centerline. 


2. No stanchions are used. 
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5. No account is taken of shear strains or shear 

stresses. 

Computer time for calculation of scantlings and plating 
was around 5 minutes. Computer time for calculation of the 


web frame dimensions might be as much as 20 minutes, 
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IV. DISCUSSION OF RESULTS 


The aims of this thesis as originally specified were 
not fully met. As originally planned, the program for 
selecting scantlings and plating was to have been used to 
generate curves indicating optimum numbers of longitudinals 
and frame spacings for different hull geometries under 
bending and hydrostatic loads. This aim was not met due to 
a critical shortage of computer time available. Moreover, 
most of the available computer time was utilized in the de- 
bugging phases. However, this program was written to select 
the optimum (least weight) combination of number of longitu- 
dinals and frame spacing and to print out the data for this 
combination. 

One of the more important points to note is the fact 
that these programs are written for a factor of safety of 
1,0 on the specified yield stress. In both programs, stress 
schedules provide the fundamental criterion for selecting 
components of the hull structure. In all cases stresses 
are assumed to be uniaxial. The sum of stresses resulting 
from different loadings are never permitted to exceed the 
specified yield stresses. 

The graphs on the opposite page are included to point 
out the area which deserves immediate attention for the 
sake of improving these programs. The use of four related 
values ү, 27» I, and I, makes this program inherently un- 
stable. Accordingly, moments of inertia are varied by a 


percentage amount (10%) until computed and assumed values 
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agree to within a specified amount. In this case the accuracy 
criterion was five percent. As is indicated in these graphs, 
the use of computed values of locations of neutral axes as 

the new assumed values led to &n unstable solution. This 
difficulty was reetified by using the mean of assumed and 
computed values of locations of neutral axes as the new 
assumed values. 

The process of making new estimates of moments of 
inertia is still considered to be unsatisfactory since 
too many attempts must be made to arrive at a solution. 

The transverse web frame program did not run to a solu- 
tion. This program was run for 10 minutes during which time 
two values each of redundant moment and redundant force were 
obtained. It appears as though the difficulty might be asso- 
ciated with the flow diagram for this program rather than to 
any Specific instruction. There was insufficient computer 
and calendar time available to pursue this matter further. 

Perhaps one of the more important parts of this in- 
vestigation is the use of a logieal approach to the amid- 
ship's hull design. The computer is a relatively stupid 
beast and has no capability other than to obey instructions 
at an incredibly fast rate. Neither esthetic values nor the 
suecesses of previous designs can be used unless they are 
somehow incorporated into the specific criteria within the 
program. 

The eriteria used in these programs are usually quite 


simple, The main purpose here is to at least provide a 


(Note: there is no Page 25) 
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logical position in the programs for more exact criteria. 

In & sense, these programs are frameworks for future develop- 
ments of this nature. It is emphasized that the simplicity 

of the criteria used was not caused by the computer but rather 
by the calendar time available to the author. 

It is felt that with a suitably sized shoe horn these 
programs can be written for the IBM-650 computer, This com- 
puter has 4000 memory addresses as compared with the 52786 
core locations plus magnetic drums and tapes avallable for 
the IBM-704 computers. This comparison should provide an 
indication of how much these programs can be expanded if the 
IBM-704 computer or its successors are to be used, 

A considerable portion of time spent on this project 
was devoted to debugging the programs, An appreciation of 
this fact can be gained by noting that every letter, number, 
comma and period must be correct, The programs were written 
in such a manner as to make debugging a relatively easy pro- 
cess. Nevertheless, this was the most frustrating and dis- 
couraging part of this investigation. 

These programs are as well documented as could be done 
within a rsasonable number of pages. Again it should be 
pointed out that some of the criteria bears checking and 
refining. It is hoped that users will find this thesis as 
valuable to them in their work as it has been to the author 


in preparing it. 
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V. CONCLUSIONS AND RECOMMENDATIONS 


1. Conclusions: 

The results of experiments regarding structural compo- 
nents can be readily incorporated into programs such as those 
contained in this thesis. The results must be in some mathe- 
matical form but can be as complex as is desired to reflect 
aetual observed conditions. 

Digital computers can be used to solve extremely com- 
plex structural problems. Ref. 8 contains an example of such 
a structural problem, Here, a grillage framework for a des- 
troyer type hull is analyzed. This analysis is nearly im- 
possible to carry out by hand within a reasonable amount of 
time. It is felt that an era of extensive hand calculations 
for the analysis and design of complex structures is rapidly 
coming to an end. The high degree of engineering required 
for efficient structures, of the complexity of a ship's 
hull for instance, require the use of high speed computers 
for design and analysis processes. 

In general, the limitations imposed by the computer on 
a problem are less restrictive than those imposed by manual 
methods. Two observations bear this fact out. First, the 
computer can be used to solve complex differential equations 
which may arise from proven theory almost as efficiently as 
it can the normal algebraic expressions often encountered in 
design work. Secondly, computer programs can be expanded to 
encompass a wide range of engineering knowledge to be applied 


in the design processes accomplished by the particular programs. 
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Accordingly, much more efficient use can be made of the 

most precise theories available. It would be remiss not to 
point out the fact that the designer's time can be much more 
effectively used to evaluate the results of designs calculated 
by the computer rather than doing the calculations manually. 
£. Recommendations: 

The programs in this thesis should be expanded to in- 
clude the best engineering knowledge and theory available. 
As has been pointed out in the discussion of results, the 
criteria used in these programs are quite basic. There is a 
considerable amount of room for improvement in this field. 

Once the above has been carried out to a reasonable 
extent, investigations should be made to adapt this approach 
to designing a grillage network similar to that of Ref. 8. 
Once this has been done, it is felt that the programs will 
be quite valuable indeed in designing hull structures for 
the destroyer type ships. In addition, these programs could 
be adapted to other types of hulls and an effort should be 


made in that direction. 
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APPENDIX A 


GLOSSARY 
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1. List of Frequently Used Computer Instructions 


Explanations accompanying the following operation codes 
are not necessarily technically correct. However, they are 
deemed sufficient for readers who have had little or no ex- 


perience in programming for the IBM-704 Data Processing System. 


сы У Clear the accumulator (AC), (Set to O) and add 
the contents of address Y. 

FAD Y Add (floating point) the contents of Y to the 
contents of the accumulator. 

STO Y Store the contents of the (AC) in the address Y. 

LDQ Y Load the multiplier quotient register (MQ) with 
the contents of Y. 

STO. Y Store the contents of the (MQ) in the address Y. 

LDQ X A series of instructions in which the contents of 

FMP Y X are multiplied by the contents of Y and the re- 

270 2 sult thereof is stored in the address 2. 

CLA X A series of instructions in which the contents of 

EDP Y X are divided by the contents of Y and the quo- 

STQ Z tient thereof is stored in the address 2. 

CAS Y Compare the contents of the (AC) with those of 


the address Y: 

If the c(AC) > c(Y), go to the next instruction. 
If the c(AC) = c(Y), skip one instruction. 

If the e(AC)< c(Y), skip two instructions. 


NOP No operation, go to the next instruction. 

HTR Error stop 

HLT End of program 

REM Remark, this operation code has no significance 


other than that of information. 


CHS Change the algebraic sign of the contents of (AC). 
SSP Set the algebraic sign of the contents of (AC) plus. 
SSM Set the algebraic sign of the contents of (AC) minus, 
TRA Y Absolute transfer of control to the instruction 


having the address Y. 
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TMI Y 


TIQ Y 


ПХ ---;2 
LXD NIX,K 


TXI Y,K,N 


Transfer to Y if the contents of the (AC) are 
negative. 


Transfer to Y if the contents of the (AC) are 
greater than the contents of the (MQ). 


Exit for a subroutine. 


Used to set the contents of index register(s) 
К to zero. 


Transfer control to Y and increment the contents 
of index register(s) K by the amount N. In this 
and the previous instruction the value of K 
affects the following registers: 


K „Т, 2’ 9.4 S ӨЖС, а 
Index Registers: 1, 2,1&2, 4,2&5,2&4,1&2&4. 


The TXI instruction changes the effective 
addresses of all instructions tagged to index 
register K. In these programs, negative numbers 
are used for N. For example: 


LOC,1 = LOC when index register l = О 
LOC,2 = LOC»50 + : Б 2 = -50 
LOC»5,1 = LOC +75 М м $ l  -70 
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2. 


Index of Notation: 


The following symbols and definitions are those commonly 
used in this thesis. Inconsistencies in their usage are 
explained where they occur. 


A 
AT 


п м bae © 


Area 


Total effective area of ship's hull in the sagging 
condition, 

Total effective area of ship's hull in the hogging 
condition. 

Total area of a beam-plate combination. 


Effective area of a beam-plate combination in compression. 
Frame spacing. 

Initial frame spacing. 

Increment of frame spacing. 

Final frame spacing. 

Beam. 

Longitudinal spacing. 

Initial longitudinal spacing. 


Location of neutral axis of beam or beam-plate combination. 


Distance of neutral axis from extreme plate fibre of 
total area of beam-plate combination. 


Distance of neutral axis from extreme plate fibre of 
effective area of beam-plate combination in compression. 


Distance of neutral axis from extreme flange fibre of 
total area of beam-plate combination. 


Distance of neutral axis from extreme flange fibre of 
effective area of beam-plate combination in compression. 


Distance of neutral axis from extreme flange fibre of 
total area of beam alone. 


Vertical load on transverse web frame. 
Depth of ship's hull, width of web plating. 
Depth of beam. 

Young's Modulus. 

Full load draft. 

Head of salt water. 


Minimum head of salt water. 
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Ly, 


Jy) 


Head of salt water due to ship in the hogging condition. 
Head of salt water due to ship inclined to a specified 
angle of heel. 


Moment of inertia. 

Effective moment of inertia of the ship hull in the 
sagging condition. 

Effective moment of inertia of the ship hull in the 
hogging condition. 

Specified accuracy criterion for moment of inertia and 
redundant forces and moments. 

Effective moment of inertia of the beam-plate combi- 
nation under lateral load. 

Effective moment of inertia of the beam-plate combi- 
nation under end compressive load. 

Total moment of inertia of the beam-plate combination 
about the y-y axis. (axis of symmetry) 

Effective moment of inertia of the beam-plate combi- 
nation about the y-y axis under end compression load. 
Moment of inertia of the beam alone about its x-x axis. 
Moment of inertia of the beam alone about its axis of 
symmetry. 


Radius of gyration. 

Bending moment. 

Redundant bending moment. 

Moment due to external loads. 

Ship (primary) bending moment in the sagging condition. 
Ship (primary) bending moment in the hogging condition. 
Secondary bending moment due to lateral load on the 
beam-plate combination. 

Number of longitudinals. 

Initial number of longitudinals. 

Increment of number of longitudinals. 

Final number of longitudinals. 

Axial force. 

Redundant axial force 

Axial force due to external loads. 

First moment of area, shear force. 

Bilge radius, 

Shear force. 


Plate thickness. 


Flange thickness. 
Web thickness. 


Total vertical shear force. 
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Wave crest height above keel, ship in hogginmg condition, 


Coordinate direction perpendicular to centerline plane 
of ship's hull. 


Coordinate direction in the centerline plane and per- 
pendicular to the base line in the fore and aft direction. 


Distance from the base line to the neutral axis of the 
hull in the sagging condition. 


Distance from the base line to the neutral axis of the 
hull in the hogging condition. 


Stress intensity. 

Axial stress. 

Ultimate strength. 

Yield strength in tension. 

Yield strength in compression. 

Primary stress (tension) due to bending of ship hull. 
Primary stress (compression) due to bending of ship hull. 


Secondary stress due to lateral load on beam-plate com- 
bination. 


Tertiary stress due to lateral load on plating. 
Effective breadth of plating under lateral load. 
Effective width of plating under end compression. 
Angle. 


Increment of angle. 
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APPENDIX B 


PLATE AND SCANTLING DATA 
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RUN 
REM 
REM 
REM 
REM 
SAP 
EST 
PRG 
ORG 


M885-721-PROGRAM 
AMIDSHIP DESIGN PROBLEM | 

THIS REQUIRES THE SELECTION OF PLATING AND SCANTLINGS 
FOR A DESIGNATED HULL SHAPE UNDER THE INFLUENCE 

OF PRESCRIBED FORCES AND MOMENTS. 

M885-721-DATA-DAVIS 

NONE 

OFF 

/70000 
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REM PLATE DATA» IN ORDER OF INCREASING THICKNESSES» 
REM WT PER SQUARE FOOT» THICKNESS» IN INCHES, THICKNESS 
REM SQUARED IN THAT ORDER 
PLATE DEC 9.10»0.125;0.015625»6.37»0.1562»0.024416»7.65»0.1875»0.»0365! 
ОЕС 8.92»0.2187»0.047830»10.20»0.2500»0.0625911.47»0.2812 
ОЕС 0.079073»912.75»0.23125»0.097656»14.02»90.3437»0»118130915.30 
DEC 0.3750»0.140625»17.85»0.22375»0.191406»20.40»0.5000»0.25000( 
DEC 22.95»0.5625»0.2316406»25.50»0.6250»0.290625»928.05»0.6875 
DEC 0.472656»30.60>0»7500»0.562500»35.70»0.8750»0%г765625,40.80 
ОЕС 1.0000»91.000000»085.90»91.1250»91.265625;51.00»91.2500»1.56250С 
DEC 61.20»1.5000»2.250000 
ОЕС -1.0»-1.0»-1.0 
REM SCANTLING DATA» U S N BEAM DESIGNATION» Ї 
REM REFERS TO I-T SECTIONS» DEC DAŤÁ» AREA» DIST OF 
REM NEUTRAL AXIS TO FLANGEs TWO MOMENTS OF INERTIA, 
REM TWO BLANKS, DEPTH, IN THAT ORDER 
SCANT BCD 3 3.0X1.875X 2.207 
DEC 0.65,0.04,;0.58;0.282,0.»0.»3.00 
BCD 3 4.0Х2.250Х 3.25Т 
DEC 0.96,1.18,1.5950.17500,0.,4.00 
BCD 3 6.0X1.875X 4.440] 
ОЕС 0.99,2.19,4.71»0.09»0.»0.»6.00 
BCD 3 3.0Х6.000Х 4.25Т 
DEC 1.25»0.054»0.90»0.94,0.»0.»2.92 
BCD 3 !1,0Х2.125х 5.501 
ОЕС 1.25,2.6097.70»0.123;0.»0%97.00 
UCD Y S3e0XPw«750X 4.501 
DEC 1.3231.53,3.46»0.30,0.»0.»,5.00 
BCD 3 44.0X44.000X 5400T 
DEC 1.08,096,;2.15%»91.00»90.»90.»93.95 
ӨСО 3 8.0Х2.250Х 6.5901 
DEC 1.53,;2.87,9.00»0.17»90»»0»»8.00 
ВСО 3 5.0Х4.000Х 5.75Т 
DEC 1.69,1.25,4.15,;1.00»90.»09»92.94 
BCD 3 6.0Х3.000Х 5.90Т 
ОЕС 1.72,1.88,;6.59,;0.49,0»»0.»6.00 
BCD 3 3.0Х4.000Х 6.00Т 
DEE 1.77,0.67;1.30,1.48;0.»909»93.00 
8СО 3 6.0Х4.000Х 8.501 
DEC 1077916785 7612590695 50.50035-83 
BCD 3 4:.0X4:.000X 6.50Т 
DEC 1.91,1.03,2.90%91.231»0.»09»98.00 
BCD 3 6.0X^.000X 7.00T 
ОЕС 2.07%1.76»7.70»1.13;0.»>0»95.»96 
ӨСО 3 10.0Х2.750Х 9,001 
рЕС 2,17,3,91,24,.48 031,0 0.» 10.00 
BCD 3 8.0Х4 .000Х10.001 
DEC 2.19,2.72,18.19,1.00»0»»0»97.90 
ӨСО 3 5.0Х4.000Х 7.50Т 
ОЕС 2.20»1.37,5.06»1.39,0.»0.»5.00 
BCD 3 %%0Х09.000Х 7.50Т 
GEC 20229100093 029 910652009009 4006 
DCD 3 3.0X4s000X 8:00T 
ОЕС 2.36»0.07,1.66»2.16»0.»0»»23.13 
BCD 3 660X4.000X 8.25Т 
DEC 2064349107659 20291639 900200 96000 
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BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 


DEC 


BCD 
DEC 
BCD 
DEG 
BCD 
DEC 


3 5.0Х4.000Х 8.50Т 

2 ӘЛ9%1.3246%01»1418402904%5506 

3 6.0Х4.000Х12.00Т 
2.49,;1.97,13.49,1.45,0.» 906 96200 
3 4.0Х4.000Х 8.50Т 
2.5050.84,3.215»3.3650.900.,4.00 

3 10.0Х4.000Х 11.51 

2463, 304512681297 20.10% 70% 9487 
3 12.0Х3»000Х 11.81 
2-752,;4%.52,82.53,0.49,0%»0.9912.00 
3 5.0Х4.000Х 9.5Т 
2.8091.28»6.70»2009»00 900 92.13 
3 6.0Х4%000Х 95Т 

2 0819106791002 91084900900 96008 

3 8.0Х4.000Х 13201 | 

268852482 12306291031 0.90. 98. 00 
3 4.0Х5.250Х 10.07 | ud 
2094906 93395 66» 4. 2590٠9009407 

3 5.0Х5.750Х 10.57 
310»91.06;»6.631»4» 87+0+»00»4e ‚95 

3 6.0Х4.000Х 11.0Т | 
32246,;1.63,;11.7»92.27у0. 0» 6.2.16 

3 6.0Х4.000Х 16.01 
2:26»91.89;16.02»2.16;909»0%9»6.25 
3 8.0Х4.000Х 15,01 
2.27»;2.62,у22.00»1.65 900900 A de 
3 12.0Х4»000Х 14.01 
32:30»4.54;56.83,1.13,;0%»909911.91 
3 10.0Х4.000Х 15.01 
304093060939 ed ele 40 900200910200 
3 80Х5„250Х 1701 
3248;2930»23.27,;3.4»90.»909»9800 
2 5.0Х5.750Х 12.5Т 
3:67;,;1.02,97.12»6.34»0.»09»5.0й8 

3 10.0Х4.000Х 17.01 
3.77»3.22»45.07%1.73»0.»0.»10.412 
3 12.0Х4.000Х 16.51 
3.86,»4%.56»66.59;1.40»0.»>0.91200 
3 6.0Х6.500Х 13.5Т 
32.:98,;1.21,11.4»8.30»0.»90995.98 
2 8.0Х5.250Х 20,01 
4:03»2.28»28.14,4.3090» 90098el4 
3 10.0Х4.000Х 19.01 
8.18»;2.27,45.92,2.10»0.»0.»10.25 
2 5.0Х5.750Х 14.5Т 
4.27,1.05;8.38,7.61»909»90.»95.211 

3 12.0Х4.000Х 19.01 i 

4.635 55.236» 10485516485505 5025512216 
3 10.0Х5.750Х 21,01 
4.35,2.86,42.33,4.90»0.»0.»9.90 
2 7.0Х6.1750Х 15.0Т 
4,8191.59;19.0»8.77»0.>0»»6.93 

3 6.0Х6.500Х 15.5Т 
4,56,1.22»13.0»9.9050. 90.96.04 

2 8.0Х6.500Х 246.01 
4:63»92.00»30.86,9.10»09»0.»97.93 
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BCD 
VEC 
BCD 
DEC 
BCD 
DEC 
BCD 
BEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 


DEC 


BCD 
DEC 
BCD 
DEC 
BCD 
DEG 
BCD 
DEG 
BCD 
DEC 
BED. 
DEC ` 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
_BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 


3 1240X^4.000X 22.01 
%.94;4.26,81.09,2.28»0.>0%>12»231 
3 7.0Х6.750Х 17.01 
2.00%91.55,21.1>10.6»%90.»0»»97.00 
3 10.0Х5.750Х 25.01 
9:06,;2.87,56.75,6.4%0» Ое» 10,08 
3 6.0Х5.500Х 18.0Т 
2.29,;1.26,15.23,11.9;0%»0»»96.12 
3 8.0Х/»000Х 18.0Т 
5040910903007 rsllels0er009 7093 
3 8.0Х6.500Х 28-0] 
3904292004534 e¢905l100 830550258. 06 
3 12.0Х6.500Х 27.01 
5г53,;3.44,84.58,8.3,0.90%911:95 
3 7.0Х6.750Х 19.01 
5.59,1.56,)23.50912%390%90697. 06 
3 8.0Х7.000Х 20.0Т 
5488;1.82,;33.20»91364390.90.»8.00 
3 10.0Х5.750Х 29.01 


5.88,2.88,63.17,7.690. 0.510,33 


3 12.0Х6.500Х 31.01 
63093.63;)99.63,9.9,;0.»90.4912. 09 

3 14.0X6.750X 30. 01 
6.38,4.37,137.99,8. 8300900913086 
3 10¢0X8e000X 33.01 

6.45 32,51,63, 90,18. 3900200 996 19 

3 8.0Х7.000Х 22.5Т 
6.62,1.87,;37.8,15. 290090028006 

3 14.0Х6.750Х 34.01 

1015 940269151608 59l05 7900900914200 
3 12.0Х6.500Х 36.01 

ik 34, 3.575125, 17») 114194 0.43 00 1285 24 
3 8.0Х7.000Х 25.0Т ен” ры. 
7.35,1.89,42.2,;17. 4950650258213 

3 9.0Х7.500Х 25»0Т 
7.35,2.14,53.9,18. 690090099200 

3 10.0Х8. 000Х 39. D d 
70942647) 72.29,22.5 +00059 ;94 

3 16.0Х7,000Х 36,01 

Te78 950109213 649 elle 1900900915085 
3 12.0Х8.000Х 40,01 
7.91»3.17;121.08;22.1%09904911. 94 
3 14.0Х6. 750X 38 01 ai a. 
7096942991720 975,12. 350 50 15. Ë 
3 9.0Х7.500Х 27. 5T 

Be 09,2. 16»69.6»21. 050420249 06 

3 16.0X7.000X 80.01 Л 
805095eU69250.63,13.3,0.90.s1600 
3 8.0Х8.500Х 29. oT 

8652516705498, 6530425055005. 93 

3 10.0Х8.000Х 45,01 
8.66;2.53,88.43,26.6;904»0.910.12 
3 168%0Х8.000Х 43.01 
8.70»3.84;178.37,22, 6900200913468 
3 9.0Х7.500Х 30. E 2ле 

8, 82,2. 17,64,8323, 5900900919. 12 


af | 








BCD 3 12.0Х8.000Х 45.01 

DEC 8.94;3.31»9146.87»925.0%9068»09912.06 
BCD 3 10.5Х8.250Х 31.01 _ 

DEC 9.212,;2.59,93.7;26. 6900900910۰ 49 
BCD 3 3840X84,500X 3240T . 

DEC 9.40»1073»4893 9340 290090098000 

BCD 3 9+0X8.750X 32.0T 

DEC 944051493561, 8,35, 2o Qus Ds Sh 94 

BCD 9 1660X7 50008 E01 а 
DEC 9.59,5.08,274,69, 15.310. 9,0. 116, 12 
BCD 3 14.0X8.000X 48.01 ` | 
DEC 970%93.889202.08»25%7»0.909913.81 
8СО 3 12.0Х8.000Х 50». ОИЕ зь а 

DEC 9.,945,534325159432523. 290.90٠912۰ 119 
BCD 3 1005X8e250X 34¢0T ©. 
DEC 10001920599102 0893002 906 0910.57. 
BCD 3 12+0X10+00X 53001 < 

DEC 100e16»2.96+151.29»480 1900900912406 
BCD 3 9.0Х5.750Х 35.0Т М 
DEC 10.28;1.96,68;1,;39.2;09»0999200 — 
BCD 3 8.0Х8.500Х 3557 ` 

DEC 1004391077954e0938 0990090098008 | 
BCD 3 16+0X7+000X 50.01  — Ж. 
ОЕС 10.65;5.13;310»26; 1704900200916025 
BCD 3 14.0X5.000X 53.01 

DEC 10.72»3.95»229.16»28.8900 900113094 
BCD 3 1005X8e250X 36657 | 

DEC 10.73»92.60»9110.2;33» 190090٠910۰ 62 
BCD 3 18.0X7.500X 50.01 

DEC 10007625e819392e619186 69009009186 00 
BCD 3 12¢0X10-00X 58,01 

DEC 11.05»2+.97»170050»53.7»00 900912019 
ВСО 3 12.0Х9.000Х 38.0Т | 
DEC 11.18,3.00,151.1,38% 3500500511. ا‎ 
BCD 3. 9e0X8e750X 38e5T 

DEC 11.3251. Е ELUTE AV 
BCD 3 В. 0X8. 500X 39e0T 

DEC 1144651. 8196000243 08 s0er0es 

BCD, 3 таз 0Х7. 500Х 55.01 

ОЕС 11.84;5. 82,428. 16521.050« 30.918412 
ВСО 3 18%0Х10.00Х 61601 ` 

БЕС 11.92,3.60»2842.90»53.7»0»»09,13991. 
BCD 3 164.0X84,500X 58.401] 

DEC 12,00s4,72 328 75 30.35060 615 686 
BCD 3 1065X9,000X 81.0Т — À 

DEC 1220592048 911504944 8900900910043 
ВСО 3 12.0Х9. 000% 42.01 

DEC 12035926 97,165 9,446 2910010. 912.04 
BCD 3 9+0X8.750X 42051 p 

БЕС 12.89,2.05,84.4;49»7; 0990.99» 16 
BCD 3 18.0X7.500X 60401] | | 

DEC 12, 87, De 89,486, 69, 230 6302502518. 25 
BCD 3 16.0X8.500X 64.01 

DEC 13,23y% 6 7716386. 35634, 23065063916» 00 
BCD 3 180 0X8 e 150Х 64.01 

DE 13,29 ,5,35 3465 46935.20. бо» 1787 


HL 








BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 


BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 

DEC 
BCD 
DEC 


DEC. 


BCD 
DEC 
BCD 


BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 


DEC 
BCD 
DEC 
BCD 
DEC 


3 14.0X10.00X 68.01 

13. 31»3. 7515270. 3460.60. 10.9, 14.06 
3 21.0Х8.250Х 62.01 
13.5416.981677.7592696900900 920099 
3 12.0Х9.000Х 97.0Т 
13.81;2.99,185.9,51.1,;0.»90.4%912.15 
3 13.5Х10.00Х 47.01 
13.83,3.41,;238.5,57.5;)0.»90.,13.45 
2 90 Х11.75Х 88.0Т 
14.11,1.78,85.2;103649069909;99.08 

3 10.5Х9.000Х 48.0Т 
14.11,92.55,137.1»54.7,904»04»910.57 
3 14.0X10+00X 74.01 ~ — ыы | 
14.49,3.73%;307.14»66.4.8»0%»9024914219 
2 18.0Х8.750Х 70.01 | | 

14 655 95043 9519091 93903900 900 918200 
3 16.0Х8.500Х 71.01 
14.7094.87,423.58,39.0»90.»09916.16 
2 12.0Х12.00Х 50.0Т 





14.71»2.54,176479101.8»0%»09,912.00 


3 21.0Х8.250Х 68.01 
14.82,6.98,746.75930.2»909»90.921.13 
3 14.0X12.00X 78.01 
14.84,3.36»286.32,103. 5 ,Ое #0. 14е 06 
3 13.5X10.00X 2101 
15.01»3.39+257.7+64.8900900 913053 
3 94.0X11.75X 52.21 _ 
15.43»1082,+93.991150510.900 99016 

3 21.0X8.250X 73601 
15.8797.02»809.99,33.190490.921.24 
3 15.0Х10.50Х 54.0Т 

15 088 94003 934%eS5 pb 70 EFO OU 91 

3 14.0X12.00X 84.01 | — 

15 096930409315 049911208900 900914018 
3 18.0Х8.750Х 77.01 _ 
16.02»5.52,;590.62»44.3%904»904918416 
3 16.0Х8.500Х 78.01: -— cii 
1606179409594 7601694348 900900916032 
3 1240X12.00X 55,0T __ 
16.18,2.57,195.2» Lied 5%04%04912. 08 
2.108573 00X 96«0T.. a _ e l 
16.47 +2, 06, 136.40 144.80 е 0. 9 10650 
3 24.0X9.000X 76.01 ` n=. 7 
16,71, 8.03, 1071.87 +38. 2,0. +0923. 91 
2 9.0Х11.75Х 57.0Т 
16.77;1.85,102.6%9127.8;06»0.»99.24 

2 13.5Х10.00Х 57.0Т 
16.77;3.42,288.9,74.8,;049024913.64 
BO Os SOK, DIO — mw 
170079309493 1108p 606 900900915400 

3 16.0Х11.50Х 88.01 
17.236»2.32,476.12»92.6»02»0.916.16 
3 21.0Х9.000Х 82.01 
17.6116.73+1857.38»44.8»0.»00.920.86 
3 12.0X12.00X 60+0T 
17.68»2.62%213.6»9127.0»0.»0.912.16 


3 


ВСр 3. 18.0Х8.750Х 85.04. 

DEC 1707595064 9667079 949 eT p00 900 nl 8e32 
BCD 3 15.0Х15050Х 60 | . 

DEC 184,22534905,3944,85,84^, БЕ mm E ‚08 
BCD 3 246.0Х94000Х 884.01 а. 

РЕС 18,635 ,8.01»1205, 3944 2060624, 09 
BCD 32 10,65Х13,00Х 63¢e5T _ —— E 
DEC 184,675,24115,1554,8,41694,2350695055»10262. 
BCD 3 16.0OX11.50X 96.01 

DEC 184,895,44,235,5184,22; 103,6 69099023160 ‚32 
BCD 3 12.0Х14» 00X 65.0Т 

DEC 19.11,2.47;222.6» 187, 6302504512. 13 
ЕС 3 169000016 50Х 6520 | 

DEC 19, 13,4.37,513.0»100%. 750.505.516. 6295 
BCD 3 18.0X11, 75X 96. Ol | 

DEC _ 19.15,4.98,672.75»103.4 4900r00918e ‚16 
BCD 3 _ 15.0X10.50X 660 oT dte д 
DEC 105 4153490» 4206 7,92, E Eso ШТІ. 





1» -----;------------ 


BCD_3 24. 059. 000Х- 94,01 
BCD 3 21.0Х9. 000X. 96. POIL _ 
DEC 20.63»6.87»1036.48»54.1%0990ғ921214 

ВСО 3 24.0Х12.00Х100»01 0/0 

рЕС 20.73»7.13»91322.64»101.8»0е»0.»24.00 
BCD 3 27.,0X10«00X 94401 | 

DEC 20.75»9.11,1699.13;)57.6»09902,26%91 

BED-3. 10s5%11.50X% Шы u OOo 
DEC 20+.76»4+30»551+8» 11443104) 


u =» 


BCD 3 EE ыз) 





—— - — - — 


“=з 


e mm — 


ow cee 


BCD 3 18. OX11, 15X105.01 

DEC 2009525403» os ITSTSTOTTOTTTET 32 
ВСО 3 12.0Х14.00Х 72.57 “` 

DEC 21,315244852464252174,1504. 504512424 
BCD 3 134,5X14.00X TOREM ME УУ © 

DEC 21634920855316039203 05900900013 044 
BCD 3 18.0X12.00X 75.0T 

DEC 22,08»44,79,6964731254.230« 50. 917992. 
BCD 3 16.5X11450X Tee Ы + 
DEC 22.3554.26,59109,128.190. 10.916. 75 
ВСО 3 27.0Х10.00Х102.01 | 
DEC 224,41»9.10518644,145644,8504 04327407 


BCD 3 21.0Х13.00Х112%01 


DEC 22443»5.77»1091.41»14449»0»»06»21400 
BCD 3 18.40Х11.75Х114%01 

ПЕС 22.77»5»13»831.81,127.8,0.»0»»18.48 
BCD 3 24.,0X12.,00X110.01] — | | —ć 

DEC 22+.80»7+.19»14700 :209114.6» 090924. 16 
BCD 3 1240X14400X 8040T Ls 7 

DEC 23+54»2o51»211+6»246.3»00 9009120936 
ВСО 3 18.0Х12.00Х 80Ҙ07 ` 

DEC 23 054540769741 00913707900200918200 
BCD 3 13.5X14.00X 80.0T @ аш 

DEC 23.7252.,91,»351.«4»229. 0»0e»0o»13224 
BCD 3 3040X10450X108.401 

DEC 24.38»10+52»2437+.71»67.6»00900»29482 


ий 


BCD 
DEC 
BCD 
DEE 
BCD 
DEG 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 


DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DET 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
¿BED 

DEC 
BCD 
DEC 
8CD 
DEC 
BCD 
DIET 
BCD 


BCD 
DEC 
BCD 
DEC 
BCD 
DEC 


DEC 
BCD 
DEC 
BCD 
DEC 
BCD 
DEC 
ВСР. 
ОЕС 


3 24.0Х12.00Х120.01 

26 91917.28,1626.96»9127.0»90%»09»24.31 
3 18.0Х12.00Х 85.0Т 
24.994.(484,784.7109150.3»904»0.918.08 

3 27.0Х10.00Х114.01 
25.01»9.15,2096./8»)746,8»9026»902.»27.28 

3 15.0Х13.00Х 86.0Т 
25.32,;23.223»9471.0»9275.1»906>»>02914.94 

3 21.0Х15.00Х127%01 

25.4535.89,1228. 71»169.3900 900121024 
3 30.0X10.50X116.01 

25,93, 10,39. 2625.62) Тбебэ0 е Ое 9 300200 
3 13.5Х14.00Х 88.5Т 
26.05,;2.97,9391.8,259.4;0в»90.913.66 

3 26.0Х14.00Х130%.01 
26.42»16.91»1685.859»]87.6900900 924025 
3 18.0Х12.00Х 91.0Т 
26.17,4.717,844.09163.9;902»06 918.16 

3 30.0Х10»50Х124.01 
27.52;10.24;)2820.95,;,84.9909»9069»230.216 
3 15.0Х15.00Х 95.0Т 
27.95,2.26,520.4»931293;0г»099152.06 

3 21.0Х13.00Х142.01 
28.58;6.023,;1403.7/4»193.0909»06»921.46 
3 33e0X11 650X130601I1 — нен у 
29015 91105293598 04291000 1900900933010 
3 30.0Х10»50Х132.01 
29.:28»10.37;3033.51»9225»9028»06»920.2.20 
3 26.0Х14.00Х145%01 
29.34;)6.92;1899.01»9217»%2;09»90е»24.29 
3 16.5X15.75X100.0T . 
29.40»3.67,683.6,345. 8,0. ›Озэ1 6. BO 

3 27.0X14+00X145+.0I  — 
30.01»7.97;2390.22%203.5»0е»909»26.88 
3 15.0Х15.00Х205.0Т 

30.89 ,3,.31,5 78 6.0, 354,0 06е Оез 156019 

3 33.0Х11.50Х141.01 5 
31.36%;11.28;3881.91, 114. 099090۰933 ‚31 
3 24»50Х14»00Х160,01 _ | 
32.33+7.00»2138.32»246.3»00900 924072 
OOo) ie в 
320.369,30 71» 754. 1939102900 H1009,16.63 

a 27 60%14100%16060) — сы А, 
3301298 00792671083 9229 e000 00927008 
3 33.0Х11.50Х152.01 “` > 
33.62;11.239,4258.86;9128.1»90г»902»323.520 
3 36.0Х12.00Х150.01 _ а 
33019912055 948 10024912502 900 900 935084 


.3_18e0X16.50X115.0T_ 


336 B6, 4.02993568, 43565 5204 9:0 blz 494 

3 16.5X15.75Xx120.0T | an 
35.26,3.73,822.5,437.2;909%02,16.75 

3 30.0Х15.%.00Х172.01 
35.83,8.98,23541.84,;275.0»909»0%4»29.88 


3. 36.0X12.00X160+01 


35.89912.53,52300.689»13707900900.,36.00 


> 


475 


BCD 3 18.0X16450X12245T. 

DEC 36.01,94.04»9994.3;472.3,90%%90.;18.03 
BCD 3 272. 0X14.00X177s01 

DEC 362.755,8.19,3013. 34,259. 5900900 127.31 
BCD 3 36.0X12.00X170s0] 

DEC 374,965,124,53,5607460»1504350.5,0.5»26«16 
BCD 3 1840X16650X13040T c А 
DEC 38.28,4.07;1059.2;9 510. 350.50. »18« AM 
BCD 3 30.0Х15.00Х190.%01 | 

DEC 39048 9900593967 007931203900 p00 9 300l2 
BCD 3 36.0Х12.00Х182.01 қ " 

DEC 40.69,;,12.62;6071.86» 16309900 900936032 
BCD 3 18.0Х16.50Х140» oT |. 

DEC АД 16,407» 1133,3, 563, 1900900918. 25 
BCD 3 330X15% 75X200% OI 

DEC EY 21%910.25,;5197.69,345. ‚9,0.,04933%00 
BCD 3 36%.0Х12.%00Х194.01 M" 

DEC 83.43;12.69;6521.07» 1776700900936048 
BCD 3 30.0Х15. 00Х210%01 

DEC 43,6559, 15 944482555354, 0000200 9306 38 
BCD 3 18.0X16.50X150.0T “= 

DEC 44.09 9401391222076] 2069009009180 36 
BCD 3 33.0Х15.75Х220.01 

DEC 4^642051042055668, 24,391, 2300300933. 25 
BCD 3 364.0X16450X230.01I 

DEC 48+.56»11.10» 69670845435, 59009009350 88 
ВСО 3 33.0Х15.75Х240.01 

DEC 5002791029 96274016 943702900 900933050 
BCD 3 36.0Х16.50Х245.01 

DEC 31056 91401497479 032947204900 9009 36006 
BCD 3 36+0X16.50X260e01 DC». A 

DEC 54.7/9;11.20»8015.06,;510.23»0.»0.»26,26 
ВСО 3 36.0Х16.50Х280.01 

ОЕС 58.723911.24;8741.46;)563.8;90.290.9236.50 
BCD 3 36.0Х16.50Х300%.01 

DEC 634,015»114,3759493.,025612, 6900900936072 
BED 3 THERE IS NO BEAM. Пе 
рЕС -1.0»-1.0»-1.0»-1.0»-1%0»-1.0» nr; 
END O 





APPENDIX C 
PROGRAM FOR SELECTING SCANTLINGS AND PLATING 


47 





SAP M885-721-PROGRAM 
LST OFF 
PRG OFF 
C omi ON. S yw [25 
MiemdL JYN /12l 
SQRT SYN /356 
' соз SYN /423 
SIN SYN /424 
BLOCK SYN /520 
WOT SYN /1576 
ORG /10570 
START CLA HANDL С д 
COM 
STD INDAA о, 0, - /G 
STD INDAB 
STD INDAC 
STD INDAD 
STD INDAE 
STD INDAF 
STD INDAG 
STD INDAH 
STD INDAI 
STD INDAJ 
CLA HANDL+1 CENE 
COM 
STD INDBA ОЕА 
STD INDBB 
STD INDBC 
STD INDBD 


STD INDBE 


y Y 





STD INDBF 
STD INDBG 

STD INDBH 

STD INDBI 

STD INDBJ 

STD INDBK 

STD INDBL 

STD INDBM 

STD INDBN 

STD INDBO 

STD INDBP 

STD INDBQ 

STD INDBR 

STD INDBS 

STD INDBT 

STD INDBU 

STD INDBV 

STD INDBW 

CLA HANDLe2 о, о, 8 

COM 

STD INDCA 2/2, 4% 
CLA HANDLe3 o, 6, 2. 

COM 

STD INDDA о, о 
STD INDDB 


STD INDDC 


REM CONVERSION OF UNITS 


41 





LDQ 
FMP 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
STO 


LDQ 


STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
STO 


FMP 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
STO 
LDQ 


FMP 
STO 


INPUT 
CONST*5 
INP UT 
INPUT+1 
CONST+5 
INPUT* 
INPUTe2 
СОМЗТ+5 
INPUT+2 
INPUT+3 
CONST+*5 
ТМРОТ+5 
INPUTr4 
CONST+5 
INPUT+4 
INPUT+12 
CONST+5 
INPUT+12 
INPUT+13 
CONST+5 
INPUT+13 
INPUTr14 
CONSTró 
INPUT+14 
INPUT+12 
CONST+29 
INPUT+12 
INPUT+13 


CONST + 29 
[NPYT +1 3 


D (fr) 
(2. 

D (in) 
gB (fr) 
12. 

B (th) 
е (59 
I2 

№ Си) 
Е С) 
12 

F (14) 
\м (5) 
IL 


W (tJ 
М (+т-томз) 


J > 


Mt Cin-Tons) 
m (FT-Tons) 
er 

M- (£r-Tons) 
Ho (£7) 

12 

Ho Cin) 

MT (n= Tons) 
24-40 

i^ G0 — Los) 
| Cn reos) 
2240 

Mi ( ın- 165) 


FIGURE 2 


Parameters Which Describe the Hull Shape 








HALF G€IRTH DISTANCE = B+D-AR+ZR 
= B+D-R(2- 7) 
= В+? SO TEn 
HALF SCANTLING SPACING: 
Yo. = 5 (8+D- 0,4292 R) 
SUVUCGSI/VE TOM TAG STAC Mes | 
bn= Pano, b = b, —= (22 





5! 


REM 
EFM 
CLA 
FDP 
STQ 
CLA 
FSB 
STO 
FAD 
FDP 
STQ 
CLA 
STO 
CLA 
STO 
REM 
LDQ 


FAD 
FAD 
FDP 


CALCULATION OF CONSTANT GEOMETRICAL PARAMETERS 


INPUT rl 
CONST +2 
ASIDE+5 
ASIDE+9 
INPUT+2 
ASIDE+9 
ASIDE+S 
CONST+2 
АЅІРЕ +7 


INPUT+12 


REMEM +5 
CONST+1 
TEMP +18 


ENTER FLOATING TRAP MODE 


CALCULATION OF INITIAL LONGITUDINAL SPACING 


INPUT+2 
CONST+4 
INPUT 

ТМРОТ+1 
INPUT+8 
ASIDE+8 
CONSTr2 
ASIDE+1 
ASIDE+2 
INPUT«8 


ASIDE 


к 
20.4292 =2+ A 


D 


сі 


5 


ь. = (B +D - 0.43928) (1) 


bl- 


N 


CALCULATION OF ESTIMATED MOMENTS OF INERTIA 


Initial estimate of total hull moment of inertia: 
l. Assume neutral axes to be located at mid depth 
2. Assume primary bending stresses at the extreme fibers 
to be 20,000 25 








| V 
= Т = - * = = m 
d 200006 = = 


Effective Width of plating in compression: 


Karman-Sechler formula as quoted in ref. о. 


I JE 
= ЕЕ, ГО ar 


5% 


INSAA 


LDQ 
FMP 
FDP 
STQ 
LDQ 
FUP 
FDP 
STQ 
REM 
CLA 
FDP 
STQ 
STQ 
REM 
CEA 
PDP 
STQ 
CLA 
TSX 
HTR 
STO 
LDQ 
FMP 
STO 
REM 


FMP 
STO 


INPUTr12 Mir 
INPUT D 
CONST+6 40000,0 
REMEM rt= MI D/40000,0 (FIRSTEST).., 
INPUT+13 MT (2) 
INPUT D 
CONST+6 4416000.0 
КЕМЕМ»1 Er = Mr D/uoooo.O (FIRST EST) 
FIRST ESTIMATE OF LOCATION OF NEUTRAL AXES (2 
INPUT D 
CONST+2 2, 
ВЕМЕМ+2 z+=D/2 (FIRST ESTIMATE) 
REMEM+3 22-2/2. (FIRST ESTIMATE) 
CALCULATION OF EFFECTIVE WIDTH (KARMAN SECHLER) 
INPUT+18 Е 
INPUT+17 op 
TEMP E/ovp 
TEMP E/ Түр 
SQRT, 4 

ERROR STOP 
TEMP NE /oyp 
TEMP VE lazo 
CONST+7 1,70 
ASIDE+10 хА = пло УЕЙ а W) 
CALCULATIONS OF PARAMETERS OF LONGITUDINAL SPACING 
ASIDE+2 b 
ASIDE+2 
ASIDE+3 b^ 


S 


весь те breadth: (ref. 3) 


Curve (a) of Figure 11 (multiple webs under uniform 
load) is used to determine À £b 


From(ref. 4) p. 2-51: assume an equation of the 
following form: 


у= А Ec Sr QUO. SEED ENDS) 
у Y € C960 (Xi) Hm OG I)(x 2) ۳ ہپ“‎ x - 1) (x -2) 
я 
(x-3) 
A = 0.ЧІ 
| HL 
0.38 


توت 
ойға — ^? 065‏ 


е ` ’ Q 
E 


0.:2-0,005 


Cus 0 
po -. 0685 š 
3 0D. = ° 
p Ys 641 *0.32(x-)) - 0.065 Cx - 1) C* 2) 
O 
uo = 04 + OSS K- 0,000 
WHERE O S< X< uw 
N а. 28 
ЕНЕ O, OO ne 
2. 


ov "4,2 WWss, h=b 


ES 





INSAB 


INSAC 


FDP 
FMP 
STO 
CLA 
FDP 
STQ 
REM 
LDQ 
STQ 
FMP 
LDQ 
TIQ 
TRA 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
STO 
LDQ 
FMP 
FDP 
FMP 
FAD 
STO 
LXD 


REM 


CONST+5 
ASIDE+2 
ASIDE+4 
ASIDEr2 
CONST+2 
ASTDE+8 


EFFECTIVE BREADTH (SCHADE,SNAME TRANS.11-51) 


ASIDE+2 
АЗТОЕ+ 11 
CONST«8 
ТМРОТ+5 
INSAB —— 
INSAC——|-4 
ASIDE+2<- 
CONST+9 
TEMP 
INPUT+5 
CONST+10 
TEMP 

TEMP 
INPUT+5 
ІМРОТе5 
АЅІРЕ +2 
CONST+11 
TEMP 
ASIDE+11 


12.0 
b 
bz 
b 
2, 


b/2. 


b 
Мер 
4 18855 


а. 


Jf o. < 7.7855 


if — > 7. 


b 

-0 0H 
-0, 04h 
et 
0.299767 


1955 


N 
^ 


- 0.04 b + 0.23917 ]6ا‎ a 


о. 
о. 


b 


-0.02171540 


-0.04b +0, 29167 


<b 


Қт-оо db+0,29767 a 


OR 02/?75%0 c 


RESET 


INDEX 4 


% 


NUMBERING OF LOCATIONS, KEEL IS LOCATION ZERO 


56 


(5) 


E e 2 / | ^) ‘| 6 


^. 


С,” 


ы 


Locations are numbered consecutively from the keel (o) around 
the girth of the hull to the centerline at the deck, (n). 

The next two locations beyond the one designated (n) are 
apbitrarily given coordinates (-1, -1). This was done to 
assist in transferring out of the numerous loops found later 
in the program. The above simplifies indexing procedures 


since all other coordinates are positive. 


57 


INSAD 


INDAA 


INSAE 


INSAF 


INSAG 


INDAB 
INSAH 


CLA 
STO 
FAD 
TAT 


CAS 


NOP 
TRA 
C LA 
REM 
REM 
STO 
STO 
STO 
STO 
REM 
REM 


CLA 
STO 
FAD 
STZ 
TXI 
CAS 


NOP 


NIX 0,0 


Doc, ll = ООА urn 
CONST+1 1,0 
INSAE, 1 (- 16) 
ASIDE <— | COMPARE с WITH n 
ІНЗАР--- ¡$ C>n, LEAVE LooP 
| 
| 
INSAD —— $ cen 
CONST ec IKO 


COORDINATES OF TWO LOCATIONS BEYOND THE LAST PERTINENT 
LOCATION ARE SET AT MINUS ONE TO FACILITATE PROGRAMMING 


LOC+1,1 zZz > — 0 
Kt | 
LOC+2,1 К - 10 
LOC+17,1 zm --1.0 
LOC*18,1 RE ло 


CALCULATION OF LOCATION COORDINATES 
COORDINATES ALONG BOTTOM 


NIX,1 RESET INDEX і 
NIX 0.0 
ASIDE+8 0/2, 
Boece l, 1 2=0 
ІМЅАН,1-- N 
| 
ASIDE+9 <4 COMPARE ¥ WITH =B-R 
INGAP——- if YS ABR, LEAVE LOOP 
| 
| 
| ` 4. l ar 
INSAG —— | if Y= AB~-R 


| 
шалға AT TURN OF BILGE 


| 55 
Loy 


М 





س و 


N 


о! 
“< 


AD ZPR : 
о<ө<-: 


o. > 4 
e 44D: 


FIGURE 9$ 


Coordinates along the bottom, turn of the 
bilge and side of the hull 
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57 





INSAI 


INSAJ 


FSB 
FDP 
STQ 
CLA 
FDP 
STQ 
LDQ 
CLA 
TIQ 
TSX 
STO 
CLA 
TSX 
STO 
CLA 
FSB 
STO 
LDQ 
FMP 
STO 
CLA 
FAD 
STO 
LDQ 
FMP 
FAD 
STO 
CLA 


52 


ASIDE+9< 


INPUTr2 
TEMP 

ASIDE+8 
INPUT+»2 
TEMP + 1 


CONST+12 


TEMP 


INSAK—— a 


SIN, 4 
TEMP +2 
TEMP 
COS, 4 
TEMP +3 
CONSTrl 
TEMP rö 
TEMP +4 
TEMP +4 
INPUT+2 
LOC+1,1 
TEMP +2 
CONST 
TEMP +4 
TEMP r4 
INPUT+»2 
ASIDE+5 
LOC+2,1 
TEMP 


6. 


| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
P 


bo 


B-R 


pi” 


x 


o = RLY-(ŁB-R)] 
Lb 

R 

де = BAR 
.5708 = ЕТ 
Ө 

if Ө> Т, LEAVE LooP 


SIN © 


COS © 

1.0 

cos Ө 

| — cos Ө 

I— cos © 

R 

2=R(|-coso) (7) 
SIN O 

-hO 

SIN 6-1 

SIN O-! 

+ 

t? 
y=4B+RCsin@-ı) (6) 
9 


FIGURE 4 


Coordinates along the Deck 





PLA -(2-3) 





2-20: -:7%-(2-2)-с8 
= =В+р-2 > ف‎ d 


de 


b | 





INDAC 


INSAK 


INSAL 


INDAD 


INSAM 


INSAN 


FAD 
STO 
TXI 
REM 
FSB 
STO 
LDQ 
FMP 
FAD 
STO 
CLA 
LDQ 
TIQ 
STO 
FAD 
STO 
CLA 
STO 
TXI 
REM 
CLA 
FAD 
FSB 
STO 


C. ¿2 





| 

| 

| 
TEMP rl | AO 
TEMP | © 
INSAJ,1 | (=e ) 

| 


A ا‎ SIDE OF HULL 


CON ST+ 12 < — МОЎ = 1/2, 

ТЕМР 8 - 11/2, 

TEMP Ө – 1/5, 

INPUT+2 R 

ТМРОТ+2 R 

TEMP ZER+R(6- 7%) E 
TEMP <——- z 

INPUT TD 

INSAM ——|--, tf Z5 7, LEAVE LOOP 
EOC*1,1 | z 

ASIDE+8 | + b 

TEMP | 2 

ASIDE+5 | DAS 

0052,1 | у= В/ (f) 
INSAL,1— | (S 


COORDINATES ALONG DECK 





INPUT < — —- 3B 
ASIDE+5 B /2 
TEMP 7. 
ТЕМР у= 52-2 (9) 
ТЕМР 7 
INSAO— — —4 1 УЗО, LEAVE LOOP 
LOC+2,1 | y 
ASIDE+8 | 

| bo 

6° | 64 
y 


FIGURE 5 


Hydrostatic Heads 











N \У5те W-Z 
x N 
A 
N 
P 
w 
© N % 
N boca Қ... 2 
y \ > 
“N | 
X 
Yy sin G+ (F -2) Cos 8 \ | (a 
S 
(8-2 созе \ | 
NN | 
E E 
A - 
| Л 
| = 
Ны W - 2 (10) 
Нә Yong + (F - 2) Саз о (11) 


INDAE 


INSAO 


INSAP 


INSAQ 


STO 
CLA 
STO 
TXI 
REM 
REM 
LXD 


FSB 
STO 
CLA 
FSB 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 


CAS 


NOP 


CLA 


CAS 


NOP 





4 T 
TEMP | y 
INPUT | р 
LOC+1,1 | Z=D 
INSAN,1 | (— 1€) 
BEGINNING " GENERAL PROGRAM 
CALCULATION OF MAX HYDROSTATIC HEAD EACH LOCATION 
— RESET INDEX 1 
LOC+1,1 z 
INSAS — — if Z=-/ LEAVE LOOP 
INPUT+4 м 
LOCr1,1 | 2- 
ТЕМР | Hu=W-2 (3) 
INPUT+3 | P 
LOC+1,1 | Z 
TEMP +1 | F-z 
TEMP +1 were 
CONST+13 x ONIS COS 30 
TEMP «1 | Q.£66,0(F -z) 
LOC+2,1 | M 
CONST+14 | ee sino 
TEMP + 1 | O.56LO0(F-2) ( о) 
INPUT+14 COMPARE Hse WITH Hw 
INSAQ— — С Не > Нь 
INPUT«24 | | Hw if Ho Ho 
a. | COMPARE LAWGER H WITH H, 
INSAR —— | MP TOS 
[|| 
| 
| 


FIGURE 6 


Distribution of Stresses due to Ship Bending Moments 


COMPRESS/ON TEWS/ON 






ot (El (2-22) (y 


NEUTRAL AXIS ~ HOGGING 


A NEUTRAL _ AXIS - SAGGING 





ots (4)" (2t- 2) we 
Qi) 


b5 


CLA 
INSAR STO 
INDAF TXI 
REM 
INSAS LXD 
CLA 
FDP 
STQ 
CLA 
FDP 
579 
КЕМ 
INSAT CLA 
FSB 


STO 
LDQ 
FMP 
STO 
INDAG TXI 
INSAU CLA 
TMI 
FSB 
STO 
LDQ 
FMP 
STO 


INDAH TXI 


КІ ИТ, 


51 


| 
| 





ТЕМР | С HU 
"— 
INSAP,1 (-16) 


| 
| 
| 
ШЕ № СТ VALUL or m 
| 


CALCULATION a (PRIMARY) BENDING STRESSES 


ИР. REET IND ae t 
INPUT+12 М. 

КЕМЕМ w 

REMEM+10 (MT): 

INPUT+13 Ша 

REMEM+1 ES 

REMEM+11 MA), 


STRESSES DUE TO POSITIVE SHIP BENDING MOMENT 


E 


ВЕМЕМ+2 — zi 
LOC+1,1 = 
INSAU — — ~ If Z — "YE POOF 
ТЕМР | эти 
ТЕМР | = 

4q 
ВЕМЕМ+10 | | (M/I) 
LOC+8,1 | o*= (mio) (22-2) B > Z 

| (n) 
INSAT,1 | (-16) 
0С +1,1 << 72 
INSAV—— ПР LEAVE ЖООР 
E 

REMEM+2 | ze 

+ 
ТЕМР | س‎ = 

uj. 

er, 
TEMP Ze 
| + 
REMEM+10 | | ÜM), . 
+ 
LOC+9,1 | o7 - (M) G- zd) 2. s 
(12) 

INSAU,1 | (-10) 


| а 
=ч 
eA E 


Bryan Buckling criteria for plates loaded in end compression, 
simple support all edges. 


| km Er CA pio: =e Е = охо“ 
Tu = 72 (/ 42) 22 / تر‎ 5 8 8 
| Of, 21.0% < 24 
* 7. Ox! = y +? 
Via = иу 9 097х 30х/о Т #?х30х/0 T TZ /l09p./6/45:.5 KIO as 


12 (/- 0.09) 
г ЭМ ФЕ. 
‚д 7 + 
SINCE LOAD FACTORS OF SAFETY ARE USED 
ЖАҒУ” “әт we 


de blo; 


104 14 


с“ 





В 
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INSAV 


INSAW 


INDAI 
INSAX 


INDAJ 


INSAY 
INSAZ 


REM 
LXD 
CLA 
FSB 
TMI 
STO 
LDQ 
FMP 
STO 
TXI 
CLA 
TMI 
FSB 
STO 
LDQ 
FMP 
STO 
TXI 
REM 
LXD 
CLA 
TMI 
CLA 
TSX 
HTR 
FDP 
FMP 
STO 


lo lo 


STRESSES P TO NEGATIVE SHIP BENDING MOMENT 


NIX, 1< — - 
REMEM «3$ 
LOC+1,1 
INSAX —-|— 
TEMP 

TEMP 


LOC+9,1 


INSAW,1 (-16) 


| 

| 

| 
ВЕМЕМ+ 11 | 

| 

| 

| 
LOC «1, 1-4 < 
INSAY — —|— 
REMEM «9 | 
TEMP 


TEMP 


LOC+8,1 
ee) 


SELECTION OF HULL PLATING 


INSAX,1 
NTE e — — 
ГОСе17;1 
ENS | 
LOC+25,1 


SQRT, 4 


CONST+15 


ASIDE+2 


| 
| 
| 
| 
TEMP 
| LE 


RESET INDEX L 
Ze 
23 
it 29997 
Eus 
тет? 
(mr), 
c CMS CU > 
(13) 
le, ERVE Lor 
zt 
Z-Zc 
2 -2е 
(мит), 
Owen) (zee) z a 
(14) 
BRYAN BUCKLING CRITERIA 
Е Ех 
2p 
ie ME | LEAVE ee oe 
ERROR STOP 
оччо 
b 
| a 
v e EURO. 


Tertiary Stress Calculations (ref. 5). Stress due to lateral 


load on plate. 


! be 4 di 
HAHA ERE REA) EH Coy x AE) E ooi ap ES 
Xe 727 О Е To 
2. 
e. 20.0127 И > (16) 


STRESS POINT 





95 STRESS Рог 


Stress schedule in plating midway between longitudinals O;j 
is specified by INPUT+19. 


e ЕЭ = "S 4 
g= t= 4-03-43 « бу, (0 
(7-6 «о; < ^yp (14) 
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REM SELECTION OF PLATING THICKNESS FROM STD STOCK 


INSBA CLA PLATE,2 PLATE Desig (1В/ғт?) 
TMI INDDC+2 —— T 4 13/ғтіз-і|, ЕКІР 
CLA TEMP | + (min) 


CAS PIATE«1;2| | COMPARE (ми) матн t (AVAIL ABLE 
INDDA TXT INSBA,2— (-3) 14 t (min) > T (AVAIL) 
REM TERTIARY STRESS CALCULATION 


| 
NOP | 


INSBB LDQ ASIDE+3 <1 b. 
FMP LOC+31,1 Ho 
FDP PLATE+2,2 = 
FMP CONST+16 0.0127 
STO LOC+26,1 03 = 0.0127 Нр ER (14) 
STO LOC+58,1 G 


FAD LOC+24,1 g; t 


FAD INPUT+19 a 


CAS INPUT«16— COMPARE 07403403 WITH 0 (17) 


INDDB TXI INSBB,2—| (-3) 
NOP | 
CLA mm eu. 
FAD LOC»26,1 сг 
FSB INPUT+19 oi 


COMPARE CT; = 063 40% WITH Up 


REM STRESS SCHEDULE BETWEEN LONGITUDINALS 
CAS ms 


INDDC TXI INSBB,2—|— (-3) (19) 
МОР | 
СТА PIATE, 2 ala — PLATE DESIGNATION (LB/FT) 
STO LOC+19,1 ) у (L8/F T] 


7 0 





INDBA 
INSBC 


INDBB 
INSBD 


CLA 
STO 
STO 
CLA 
370 


ТХІ 
LXD 
REM 
LDQ, 
STQ 
FMP 
CAS 
CLA 
NOP 
STO 
TXI 
CLA 


CLA 
FAD 
FDP 
STQ 
STQ 
FMP 
CAS 
CLA 
NOP 





ТЕР 

PLA TE+1,2 | © 
LOC>20,1 | t 
L0Ce52,1 | i 
PLATEe2,2| | t^ 
LOC+21,1 | - 
МІХ,2 | RESET INDEX 2 
INSAZ,1 | (- 34) 
Tm RESET INDICES I AND X 
PLATE THICKNESSES TO BE ASSOCIATED WITH SCANTLINGS 
LOC #20 t 
LOC +7 t 
ASIDE+10 X /t 
ASIDEr2 COMPARE X WITH b 
ASIDE»2 b 
LOC+14 THE SMALLER OF X om b 
INSBD, 1- (-32) 
LOCel1, 14 2, 
INSBF —— if 2:2- LEAVE LOOP 
L0C-12,1 г t 
LOC+20,1. | t 
CONST»2 | à. 
LOC +7,1 | * 
LOC+39,1 | | t 
ASIDE +1 NA 
ASIDE »2 | COMPARE NÆ WITH b 
ASIDE +2 | b 

| 

| 


2 


| 
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Secondary Bending Moments 
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ШЕК © „=. 0 _ was Wee _ wo 
3 ! 2. 4 12. 
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FIGURE 7. Stresses due to Secondary Bendine Moments 





Stresses due to Secondary Bending Moments are referred to by 
location 88: Oy, 02,07, O5. 
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INSBF 


INSBG 


INDBC 


INSBH 


INSBI 


STO 
TRA 
LXD 
REM 
LDQ 
FMP 
FDP 
FMP 
STO 
LDQ 
CLA 


LDQ 
FMP 
STO 
TXI 
LXD 
REM 
CLA 


CLA 
FSB 
FDP 
574 
CLA 
FSB 
FSB 


CAS 


(24) 


7L 74 


LOC+14,1 li SMALLER or N OK b 

MEBE | 

ЕК зве RESET INDEX 1 

CALCULATION OF SECONDARY BENDING MOMENTS 

ТМРОТ+5 A 

INPUTe5 A 

CONST+19 Зы 

ASIDE+2 b 

TEMP o- b/ 3 3.4 

TEMP obf 5 ч 

LOC+1,1 zZ 

ENSBH — ~j 7) if z=-ı LeAva LooP 

LOC+15,1 | н, 

р. | 270/344 

осло л ] 9] М, = Нее зач 

INSBG, 1 | QUE 

NIX,l-—— E УО e) 

REQUIRED SECTION MODULI 

LOC+1,1<- 22 

E ا‎ BE aE EE OF 

INPUT+17 | Ov 

LOC+9,1 | ons 

CONS T+26 | 1.5 

TEMP | од ( à) 

INPUT+16 | Отур 

LOC+8,1 | O 

LOC+26,1 а; 

ТЕМР x comrARE of (WD WITH Сд 
| 


Continuation. of Discussion of Secondary Bending Stresses 


Dis REGARD: 

peut _ = у 

COomMRING Eans(i7) Ам2 063); otto > % AN 4: ЕЗМ (3) 
(22) в чар п % £ QN Q0 

(21) SO Ct. да ue ede a = || £0N (QU 


ба IS DEFINED BY /MPvT- 19, EQN (15) COULD BE 
DISREGARDED , THE Foctowó STRESS SCHEDULE. EQRUATINS 
ARE PERTINEAT: 


ki — 
(4) 44 < бүр-917- 9; (22) @ = CN. 
Qu GE PCW TD — &s) va ^ (е2-2447) 
(a0) 025 4744-сур 


Buship's criterion for span/radius of gyration is that а/к € 50 
at the base line, 8/k $ 50 at the upper strength deck and that 


a/k varies linearity between the base line and the strength 


deck (ref. 6). 


Moncriel's equation for 8/k with a factor of safety of 1.0 





& & | 266 (ат a 1.570 her E 
ы “(туут - 04 t) Y Ole 7-08 07. 
(27) 


The above values of a/k are compared and the smaller or | 


more conservative value is used in subsequent calculations. 
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CLA 
NOP 
STO 
CLA 
FDP 
STQ 
CLA 
FSB 
FDP 
STQ 
CLA 
FSB 
CAS 
CLA 
NOP 
STO 
CLA 
FDP 
576 
КЕМ 
CLA 
FDP 
FMP 
FAD 
STO 
REM 
CLA 


FSB 


TEMP 


TEMP 
LOC+10,1 
TEMP 
LOC+12,1 
INPUT+16 
LOCe8;,1 
CONST+26 
TEMP 
INPUTr17 
LOC+9,1 
TEMP 
TEMP 


TEMP 
LOC+10,1 
TEMP 

L0C*15,1 


SPAN/RADIUS OF GYRATION, 


LOC+1,1 
INPUT 
CONST+25 
CONST+17 
LOC+*6,1 


SPAN/RADIUS OF GYRATION, 


LOC»+9,1 
INPUT+19 


m 


Om C24) 


THE SMALLER oF ACY ORG 
(С 7 

Ma 

ox 


Е-/с, (min) = Ma loz 


+ 
Сур 


COMPARE 05 (22) матн ов (25) 


% 


ОВ ( 7 


THE SMALLER ОЕ 08 (2%) ок Og 
A کی‎ 
Ma (25) 5. 
9 
с> 
д 
Xa/e (min) = "o 


BUSHIPS CRITERION 


= 


р 


20.0 

30.0 

2 
</к (тах) = 30 +2957 

MONCRIEFF FACTOR OF SAFETY=1.0 
— 


оз 





TMI 
LDQ 


FAD 


CAS 
CLA 
NOP 
INSBM STO 
INDBD TXI 
REM 


INSBN LXD 


| 73 | 73 
INDBD—— | o < SKE 
L0C«9,1€ | gi- 
CONST+22 2086 
INPUT+15- x Corr 
INDBD ——| x со, SKIP 
— a 
TEMP | -2-(озат- 16 017] 
LOC+9,1 | on 
CONST r23 ~ 0.8F 
INPUT+15 x O 
TEMP +1 | 225500 
ТЕМР Jl Or 16 057) 
ZT | Tur - 0.82017 
= | pum 
TEMP | O.-(vscr- 0.94 0] 
SQRT,4—— | 
INDBD—— ERROR SKIP 
TEMP < — | h [Sug be Sea) Gon (27) 
TEMP TU - 0.8077) 
CONST+24 | 16970. 
COMPARISON OF RADII OF GYRATION, THE LESSER VALUE IS 
_ di COMPARE “k W ITH ا‎ x) 
10Се6,1 | | ok (max) 
||] 
MÀ THE SMALLER VALUE OF Wk 
INSBI,1 | (-32) 


PLATE PARAMETERS FOR SELECTION OF SCANTLINGS 
RESET INDICES | AND 2 





NIX,3 — — 


76 





INSBO CLA 


FDP 
STQ 
LDQ 
FMP 
STO 


FMP 
STO 
FDP 
FMP 
STO 
LDQ 
FMP 
STO 
CLA 
ШОР 


thon, 


LOCI} ia 





INSEQ — —|-— if 22-1, LEAVE LOOP 
МІХ, 2 | pd! a Шу. 
CONST+2 | 2 
TEMP +6 st 
LOC+7,1 | t 
ASIDE+11 ^ 
TEMP | m 
TEMP | хе 
LOC+7,1 t 
CONST+5 D 
LOC $7,1 | t 
TEMP «1 ке». 
L0C*14,1 | x 
LOC+7,1 | a 
TEMP +2 | sh 
CONST+5 12. 
LOCr14,1 x BE 
TEMP +7 | (Ost т». 
TEMP +7 (3-1 74 Е 
LOC*14,1 | N 
3 

TEMP +7 A) Tra 
TEMP +1 | TE 
ASIDE+11 | A 

| LOG. X 
TEMP +3 A t/a 

| 


CONVERSION OF BEAM CHARACTERISTICS TO BEAM PLATE 


77 
| ا 


BEAM BEAM PLATE 


| | Ar, Ia | 
| 





FIGURE 8 


Beam, Beam Plate Geometry and Dimensions 


A,=A,+dt (48) Ar=A,+ tb (a9 
cist [esa + 5 (d+1)] wŠ re Legg ext +E) 
с AS JE (a+ E) 
= a E " RE (4+5) E | 
«tese oq) ба) егесин HR) 60 
c, 2det-ce (ај cad Tota (33) 


II +A (e-e, exl 2M(S-I) (34) 


+ = 1, +А; (<, lac Érti E) 





3 (35) 
bT Go x 
Ta "Ty t G 90 E ب‎ „+007 (37) 
к= хь (37) 
А 


74 





INSBP 


FAD 
STO 
REM 
LDQ 
FMP 
FAD 
STO 
CLA 
FAD 
STO 
REM 
CLA 
FSB 
FAD 
STO 
FDP 
FMP 
FAD 
STO 
CLA 
FDP 


CHARACTERISTICS, AREA, LOCATION NA, MOMENT OF INERTIA 


CALCULATION OF EFFECTIVE AREAS 


SCANT+3,2 Аз 

INDCA*10— |— rf THERE IS NO BEAM, SKIP 
|. е 

TEMP +4 | Ал= Аз + № (22) 

SCANT+3,2 | A> 

TEMP +2 xt 

TEMP +5 Ах=А;+у 1 (21) 


CALCULATION OF EFFECTIVE I (YY) 


ASIDEe4 | B/i2 

LOCe"7,1 | Е 

SCANTe6,2 | уу 

TEMP +8 Dayy= Tay tha (Y) 
TEMP +7 | (х) Aa 

SCANT«6,2 | ж. 

TEMP «9 | roy my, OA. GY 


CALCULATION OF NEUTRAL AXES 


?2 


SCANT+9,2 | d 
SCANT+4,2 | с) 
TENP +6 ++ 
TEMP »20 | d -64 Е 
TEMP +4 As 
TEMP | хе 
SCANTe4,2 | E 
TEMP «10 c= + id و‎ Go) 
TEMP +20 | ل‎ c; + £ 
TEMP +S | Ат 
? 7? 
€ 





FM? 
FAD 
STO 
REM 
FSB 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
STO 
CLA 
FSB 


STO 


FMP 
STO 
LDQ 
FMP 
FAD 
STO 
CLA 
FAD 
STO 
FSB 


STO 


TEMP +2 AE 


\ 


SCANT»4,2 сз 

$ et Lo / 
TEMP +11 ans Az - ;43)]*5 (31) 
CALCULATION OF EFFECTIVE MOMENTS OF INERTIA 
SCANT+4,2 e: 
TEMP +15 ci - 2 
TEMP +15 ca~ é; 
TEMP +15 с,- с, 
ТЕМР+15 GER 

E 2 
TEMP +15 (ca € 
SCANT+3,2 Аҙ 

i 

SCANT+5,2 T. 
TEMP «15 T, «Аз (cl - E 
TEMP +10 С. 

i 
SCANT+4,2 сз 

! 

TEMP +14 cC, = Cy 
TEMP +14 ect 
TEMP +14 2-43 

i í + 
TEMP +14 (с.-<;) 

| aat 
TEMP +14 GE 
SCANT+3 ,2 A, 
SCANT+5,2 т, 
TEMP +14 E E 
SCANT«9,2 d 
LOCe7,1 4 
TEMP +16 dt 
TEMP +10 e 

! 

TEMP «12 e; 2 det- c (32) 


70 





CLA 
FSB 
STO 
FSB 
STO 
LDQ 


STO 


FAD 
FAD 
STO 
CLA 
FSB 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
FAD 
STO 
REM 
CLA 
FDP 


TEMP +16 ӛз” 

TEMP+11 ch” 

TEMP +13 cx = dt ES x (33) 
TEMP «6 tA 

TEMP +16 c- Th 

TEMP +16 c, - GY 

TEMP +16 2-41 

TEMP +16 (i-%)' 

TEMP +16 (cz -*A)" 

TEMP «2 xt 

TEMP +3 et Ar 

TEMP +15 т. + Аз (с: — cs) 

ТЕМР +15 тї =ту+ Аз (92-63 )+ хе + xt(-i E 
TEMP +12 en | (35) 
TEMP +6 Y 

TEMP + 16 ©,- %% 

TEMP +16 с - 

TEMP +16 c, - ВИ». 

TEMP «16 (5-54) 

TEMP +16 (c. -tA) 

TEMP At 

TEMP +1 xta 

TEMP «14 I, +A, (eh-¢/) 

TEMP -14 I,2IQ.eAQGO-u)8M + Mt (cx- 54). 
CALCULATION OF RADIUS OP GYRATION (34) 
TEMP +15 E 

TEMP +5 Ау 


STQ TEMP +16 


w= Ti fac G y) 





INDCA 


CLA 
TSX 
HTR 
STO 
REM 
CLA 
FDP 
STQ 
CLA 
REM 
CAS 
TX1 
NOP 
CLA 
FDP 
CLA 
TIQ 
CLA 
F DP 
CLA 
TIQ 
REM 
CLA 
STO 
CLA 
STO 
CLA 


STO 


74 
SQRT, 4 


TEMP +16 

CALCULATION OF 
INPUT+5 | 
TEMP +16 | 
TEMP + 16 | 
TEMP + 16 | 


| 
| 
TEMP +16 | 
| 


йу 


ERROR STOP 

К 
SPAN/RADIUS OF GYRATION 

ce 

K 

us 


a/K 


TEST OF SELECTED SCANTLING 


LOC +6, 1 — | 
INSBP,2-1— | 
| 
| 
ТЕМР+14 < 
ТЕМР +12 
LOC+12,1- 


| 
ТЕМР+ 14 «- 
TEMP +10 
LOC*15,14 


| 
INDCA ——À 
| 
| 
wie 
MEA | 


COMPARE “he WITH “Ac (man 


(~10) th Ae > k (Max) 


ha. 

a e, (ми) 

TT, «€ Iure, (MIN) 
La 

Ca 
AA, 


f Tafe, < Eafe, (mw) 


| 
STORING DESCRIPTION AND PROPERTIES OF SELECTED SCANTLING 
| 


Goes e. 
LOC*5,1 
SCANT*1,2 
LOC+4,1 
SCANT+2,2 


LOC+5,1 


BEAM DESIGNATION 


g 


FIGURE 9 


Effective Areas for determining Locations of Neutral Axes 


HOGGING SAGGING 





| 
| 
Ze ZA: | 
] 





$3 


STO LOC+10,1 
CLA TEMP+8 


=, 


STO LOC+11,1 

CLA TEMP +9 

STO LOC+12,1 

(32) 
REM LOCATION OF NEUTRAL AXES, ACCURACY TO HALF SCANT SPACE 


| 
REM NEUTRAL AXIS FOR SHIP SAGGING 


INDBE TXI ІМ5В0,1 


77 7, 

LDQ LOC+7,1 | | 
FMP ASIDE+2 x b 
PAD SCANTe3,2| | А; 
STO LOC+7,1 | Mes ast 
CLA TEMP +5 | d 
STO LOC+8,1 | Az 
CLA TEMP+14 | n 
STO LOC»9,1 | I; 
CLA TEMP+15 | 5 

x к 

| 

| 

| 

| 

| 

| 





INSBQ LXD NIX,% < RESET INDICES | AND 2 
STZ TEMP A 
STZ TEMP+1 Ж 
STZ TEMP+2 0.0 
STZ TEMP +3 0.0 
INSBR CLA LOCe1,1-« 22 
TMI INSBT— -—- |— if Z=-1, LEAVE LOOP 
CLA REMEM+2 | z.* 
FSB LOC+1,1 2. 


+ 
TMI INSBS — || if 2>2., SKIP 


CLA TEMP | ж А 


С------------------- 
Sa 
+ 





INDBF 
INSBS 


INDBG 


INSBT 


INSBY 


FAD 
STO 
LDQ 
FMP 
FAD 
STO 
ТХТ 
CLA 
FAD 
STO 
LDQ 
FMP 
FAD 
STO 
REM 
TET 
LXD 
CLA 
FDP 
CLA 
STO 
STQ 
CLA 
TMI 
CLA 


FSB 


CLA 


sul á fy glu 


LOC+7,1 | Аз 
ТЕМР | | ZA 
Loce7,1 | | AZ 
LOC+1,1 | | z 
TEMP «2 | | ZAz 
TEMP +2 | | ZAz 
INSBR,1—| | (эш) 
TEMP <= — | ZA 
LOC+8,1 Ax 
TEMP ZA 
LOC +8,1 | 4: 
LOC+1,1 | 2 
TEMP +2 | ZA 
TEMP «2 | | > А? 
NEUTRAL AXIS FOR SHIP HOGGING 
INSBR, 1 ——— 32) 
МІХ,1 < — RESET INDEX | 
TEMP +2 = Az 
TEMP ZA 
REMEM+2 Zo” (PREVIOUS ESTIMATE) 
REMEM+6 2 (PREVIOUS ESTIMATE) 
REMEM +2 22: (сомроте?) 
LOC+1,1 2 
INSCA —— = If 2=-1, LEAVE LooP 
КЕМЕМ е5 zio 
LOC+*1,1 | 2 
INSBZ— | If 2) Ze, SKIP 
TEMP+1 | | ZA 
dnb 
жь} ь 





INDBH 
INSBZ 


INDBW 
INSCA 


INSCF 


FAD 
STO 
LDQ 
FMP 
FAD 
STO 
TXI 
CLA 
FAD 
STO 
LDQ 
FMP 
FAD 
STO 
TXI 
CLA 
FDP 
CLA 
STO 
574 


STZ 
STZ 
REM 
REM 
CLA 


CLA 


75 | 31% 
LOC +8,1 | | Аъ 
ТЕМР +1 | | =A 
LOC +8,1 Az 
LOC+1,1 | | 2 
TEMP +3 | | 242 
TEMP +3 | | ZAZ 
ІНӘВУ,1--- (- 32) 
EG | ZA 
LOCe7,1 | АХ 
TEMP +1 | 2. 
LOC+7,1 | A 
botry m 
TEMP +3 | ZAZ 
TEMP +3 | > Az 
INSBY, 1 (-32) 
TEMP +3 -< — 1 Z AZ 
TEMP +1 ZA 
REMEM+3 Zo (PREVIOUS ESTIMATE) 
БЕМЕМе? 27 (PREVIOUS ESTIMATE) 
REMEM +3 2.” (comPore) 
NIX,1 RESET INDEX L 
TEMP +2 0.0 
TEMP +3 0, 
MOM OF INERTIA FOR POSITIVE SHIP BENDING MOMENT 
EFFECTIVE AREAS TIMES DISTANCES TO NEUTRAL AXIS SQUARED 
LOC+1,1 2 
INSCH —-|— 'f z=-1, LEAVE LOOP 
REMEM +2 z 


| 
| 76 
ssl [22 


FIGURE 10 


Effective areas and moments of inertia for 
determining total effective moments of inertia 


Нове ме (rJ) SAGE NO И 


+ 
a — M a а 


s 1 | 
ZA. (2= 28) 





27 


INDBI 
INSCG 


INDBJ 


INSCH 


INSCI 


FSB 


STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
STO 
TAT 
CLA 
FSB 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
STO 
TXI 
REM 
LXD 


CLA 
TLQ 
CLA 


56 


ТЕМР 





TEMP #2 
INSCF ,1—| (- 32) 


19981, 1 — 





REMEMr2 
TEMP 
TEMP 
TEMP 
TEMP 
TEMP 
LOC+8,1 
TEMP +2 
TEMP «2 


(732) 


INSCF,1 


| 
| 
| 
| 
| 
| 
| 


Z, 

№ ZE, SUP 
не 

z*-2 

»^-z 

(азса). 
oS 

А5 

EALAR) 


£A (a2) 


7. 

2% 
zd 
2-22 
2-22 
(2-22 
(2-22) 
Ar 

z À (aZ) 
zA(az) 


MOMENTS OF INERTIA ALONG THE BOTTOM OF HULL 


Vii, ibe -- 
ASIDE+*7 
LOC #2,1 
INSCJ —- A 
LOC+9,1 


| 
| IE 
|84 


29 


RESET INDEX I 
+ (8 - R) 


Y 
if y>$(B-R), LEAVE LOOP 


d. 





INDBK 


INSCJ 


INDBL 


INSCK 


INDBM 


INSCL 


INDBN 
INSCM 


FAD 
STO 
IXI 
REM 
CLA 
CAS 
NOP 


CLA 
FSB 
TMI 
CLA 
FAD 
STO 
TXI 
REM 
CLA 
FAD 
STO 
TXI 
REM 
CLA 


CLA 
FAD 
STO 
TXI 
LXD 


78 9% 
TEMP +2 | тый Т. 
TEMP «2 | zZ Alb2)+ ZT: 
INSCI,1 | (- 32) 
MOMENTS OF INERTIA ALONG SIDE OF HULL BELOW NEUTRAL 
en z неч 
a | COMPARE #4 WITH D 

| 

INseL —— - n IE z2 D, LEAVE LOC 
БЕМЕМ»2 <- zt 
LOC+1,1 | 2 
INSCK— — | m ж>22, 5КІР 
LOC+11,1 | | Tis, 
TEMP+2 | | Z A (oz) +Z TI. 
TEMP «2 | | UOT rE 
ا‎ | (- 32) 
MOMENTS OF INERTIA ALONG SIDE OF HULL ABOVE NEUTRAL 
10С+12,1 322% -— 
TEMP «2 | 5 А (52%). 5 Т. 
ТЕМР +2 | ес] т, 
INSCJ,1 | (-32) 
MOMENTS OF INERTIA ALONG THE DECK 
LOC*1,1-«€.— = 
INSCM— — - NE] LEAVE Loo] 
LOC r10,1 | T. 
TEMP +2 | ZA (»z*)+ Z Ta 
TEMP +2 | SO т, 
INSCL,1 | (32) 
NIX,1— — Û RESET INDEX L 


24 





INSCN 


INDBO 
INSCO 


INDBP 


REM 
REM 
CLA 


CLA 
FSB 


STO 
LDQ 
FMP 
STO 


LDQ 


FAD 
STO 
TXI 
CLA 
FSB 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
STO 
TXI 


MOMENT OF INERTIA FOR NEGATIVE BENDING MOMENT 


EFFECTIVE AREAS TIMES DISTANCES TO NEUTRAL AXIS SQUARED 


LOCrl,1 
ХЕР — —=— | 
REMEM+3 
LOC+1,1 


INSCO E 


TEMP +1 | 
TEMP » 1 


LOC+8,1 


| 
| 
| 
| 
INSCN , 1— | 
LOC*1, = 
REMEM+3 
TEMP rl 
TEMP +1 
TEMP +1 
TEMP el 
TEMP ¢1 
LOC*7,1 
TEMP +5 
TEMP +3 


| 
| 
| 
| 
| 
| 
| 
| 


INSCN,1 


(32) 


Cay 


= 

if 22-1, LEAVE LOOP 
22 

2. 


2222, ЗКІР 


eo 
(5-2) 
Аз 
2 А (22°) 
=A (ar) 


zer 
2-22 
2-22 

la 2. 
(2-22) 

25 

(2-2) 
д 
7 A (a 22) 


z A(az) 


MOMENTS OF INERTIA ALONG THE BOTTOM OF HULL 


T 


TO 





INSCP LXD 
INSCQ LDQ 
CLA 
TIQ 
CLA 
FAD 
STO 
INDBQ TXI 
REM 
INSCR CLA 
CAS 


NOP 


CLA 
FSB 


CLA 

FAD 

STO 
INDBR TXI 
REM 
INSCS CLA 
FAD 
STO 
INDBS TXI 
REM 


INSCT CLA 


| 
qo | 


NIX,1« — 


ASIDEr7<- 







LOGW, 1 

INSCR —— |— 

LOC+10,1 

TEMP +3 

TEMP +3 | 
s 


INSCQ,1 


WESET INDCX 1 
+; (b- IX) 
7 
if Y»r(8-R), LEAve LooP 
E 
2 — 
ZA (52. ) +A Ti 


A PA 


MOMENTS OF INERTIA ALONG SIDE OF HULL BELOW NEUTRAL 


A —- 


INPUT 


INSCT 
КЕМЕМ +5 
LOC+1,1 
INSCS — — 
LOC+12,1 | 
TEMP +3 | 
TEMP +3 | 


INSCR,1— (32) 


AXIS 
2 


D 


if 22D, LEAVE Loo? 
22 

z 

if Z»zc, skip 

sum 

а > ть 


А > т, 


MOMENTS OF INERTIA ALONG SIDE OF HULL ABOVE NEUTRAL 


T——— 

ТЕМР +5 

TEMP ¢3 | 

(-32) 


INSCR,1 


MOMENTS OF INERTIA ALONG THE DECK 


LOC*1,1 


INSEU — == | 


9 2. эг Uu 


К AXIS 
La y y 
A(6Z2)+ 3 TI, 
Z AUZ) ZI, 
A 





INDBT 


INSCU 


CLA 
FAD 
S TO 
IXI 
LXD 
TSX 
PZE 
REM 
CLA 
FSB 
FDP 
STQ 
CLA 
SSP 
CAS 


NOP 


CLA 
FSB 
КӨР 
STQ 
CLA 
SSP 
CAS 
NOP 


REM 


en S 


> 


| 
LOCr9,1 | г, 
TEMP +Š | bs А РГ. 
TEMP +3 | 2 РЕ, ТЕ. 
INSCT,1 | (-32) 
Мез RESET ХР 
M,4 тй ы ШИШ IINE AND I XO 
EEE TERN ¡MM IA TE 
REMEM,O,REMEM+1 ESTIMATES OF MOM, OF INERTIA 
ACCURACY TEST FOR MOMENTS OF INERTIA 





TEMP «3 TI,” CcomPurte D) 
REMEM+1 I¡ (PREVIOUS ESTIMATE) 
КЕМЕМ +1 T” (PREVIOUS ESTIMATE) 
TEMP и та 
+, CP E) 
TEMP DAS 
INPUTell-, COMPARE AL” WITH AL, (MAX) 
| 
| 
BACK — | it bx, >» AL, (мах) 
| 
ТЕМР+2 < — ти Ce on ue p) 
REMEM r,* (PREVIOUS EsTIMATÉ) 
REMEM Lt ОРЕВ тоос ENSE 
т Осие а NEN 
TEMP AT, = TF С аав. 
ТЕМР AS 
INPUT+11- COMPARE ALT WITH AT, (Max) 
| 
BACK —— ІБОАШУ>АТ, (Ау) 
INscV — —*—-- = if ATF AND al ARE < АТОМАХ) 


ACCURACY CRITERIA FOR SHIP MOMENTS OF INERTIA HAS 
| FAILED, 


o _ 
y | / ^ 


Accuracy criterion for hull moment of inertia is given 
as a decimal fraction by INPUT+-11 (AZ). If this criterion 
is not met, the moments of inertia are altered by amounts 


given by CONST+27 and CONST+28 which are in this case 10% 





of the originally assumed moments of inertia. 

The accuracy requirement for location of neutral axis 
is specified as one half the distance between longitudinals. - 
If this criterion is not met, a mean between assumed and 
computed values of locations of neutral axes are used as 
the new assumptions. 

The above has been found to be necessary in order to 


force the problem to a solution. 


13 


BACK 


INSDC 


INSDD 


REM 
CLA 
FAD 
FDP 
STQ 
CLA 
FAD 
FDP 
STQ 
CLA 


CAS 


NOP 
LDQ, 


STO 
TRA 


LDQ 


STO 
CLA 


CAS 


TRA 


NOP 
LDQ 
FMP 


STO 


| . 
22. | £ 


THE FOLLOWING INSTRUCTIONS MODIFY SHIPS MOMENT OF 


In INERTIA 
REMEM +6 ZN PREV. EST.) 
REMEM+2 22 (сом/утеЭ) 
CONST+2 2..6 
ВЕМЕМ+2 ZT (NEW ESTIMATE) 
REMEM «7 20 (PREV AST, ) 
REMEM+3 Zo CComPUTED) 
CONST+2 END 
REMEM «3 Z (NEW ESTIMATE) 
REMEM TO (PREV. EST) 
TEMP +2- — COMPARE WırH If (ComrUTED) 
INSDO——|— RE > тү (сё) 
| | 
| | 
CONST«284 | то 
REMEM | <+ (PREV EST) 
REMEM | IF? (NEW ESTIMATE) 
INSDD ——7 | 
CONST«27«| —l 0,90 
REMEM | A EST) 
REMEM | TT (NEW ESTIMATE) 
REMEM+1« - IRSE v. EST) 
ТЕМР #5——] COMPARE WITH I” (comPVvTE)) 
INSDE-—-|- - "ge cor Е.) > Cem E 
| 
ie NT 
REMEM+1 ER ECT) 
REMEM+1 T-(N&€w ESTIMATE) 


UNDER NEW PRIMARY STRESS 
74 


| 
| 
| 
| 
| 
| 
| 
5 mm Јр RETURN то RESIZE СОМЕТА 
| 
45 
у 





INSDE 


INSCV 


INSBX 


LDQ 


STO 
CLA 
STO 
CLA 
FSB 
SSP 
CAS 


NOP 


CLA 
FSB 
SSP 
CAS 


NOP 


REM 
STZ 
CLA 


CLA 
FAD 


STO 






INSAS RETURN TO RESIZE COMPONENTS 


UNDER NEW PRIMARY STRESS 


94| 5 |0 jn 
cousT«27 4 | 0.90 
ВЕМЕМ+1 | БЕ REV EST) 
REMEM «1 | rr (Mew ESTIMATE) 
| 


ACCURACY TESTS FOR LOCATIONS OF NEUTRAL AXES 
TEMP +3 < — — TI" C(comPuTED) 
REMEM+1 F 
TEMP +2 u So os 2) 
КЕМЕМ is 
REMEM +6 zt (PREY. EST) 
REMEM «2 zz; (COMPUTED) 
Балы. COMPARE 422 міІТН Vaz 
INSAS —| Ir Az > ba RETURN 
КЕМЕМ «7 «— 2. (PREV. EST) 
REMEM «3 2: (comPuTed) 
ASIDE«8—, COMPARE AZE WITH Pa 
INSAs — | (КУ o > h/s RETURN 
CALCULATION OF TOTAL CROSS SECTION AREA 
TEMP< — ~ 0.0 
LOC+1,1 2 
INSCW —— 7 IF 2= -/|, LEAVE Loo]? 
LOC+”7,21 | Аз 
ТЕМР | > A 
TEMP | == A 
y 
36| |26 





INDBU TXI 


INSCW 


INSDB 


REM 
CLA 
STO 
CLA 
STO 
CLA 
STO 
TSX 
PZE 


CLA 
CAS 
NOP 
TRA 
CLA 
STO 
CLA 
STO 
CLA 
STO 
REM 
LXD 
CLA 


95 = 


INSBX,1 | (-32) 

STORE AREA, NR SCANTLINGS AND FRAME SPACING 
алад: АГ 

REMEM+12 АГ 

ASIDE И 

КЕМЕМ е 15 h 

INPUTe5 = 

КЕМЕМ + 14 OW 

L,4 PRINT OUT А,*, һ, о. 
REMEM+12,0,REMEM+14 

TEMP +18 CONTROL LOCATION 
کي‎ if CONTROL LOCATION HAS -1.0 


COMPARE AREA WITH MINIMUM AREA THUS FAR OBTAINED 
| AND STORE TH 


| 
LESSER VALUE OF THE TWO AREAS AND ITS NR. SCANT. 
AND FR. SPAC 
REMEM+12 Ait 
ВЕМЕМ+5 COMPARE A,t WITH Aj (min) 


if Ait > Ai” (M N) 


| A,t = Ar (min) 


REMEM+12 | А 

REMEM «5 | 

REMEM+13 | а. <. 

REMEM+8 | а, Сот min А) 

КЕМЕМ+14 | и 

REMEM+9 | n (for min А) 

RESET Fon! NEXT NUMBER OF LONGITUDINALS 

NIX,3 < | RESET INDICES JANDA 
ASIDE | n 


(М 76 
Y 





INSCX 


INSCY 


INSCZ 


FAD 
STO 
CAS 


NOP 


FMP 
FDP 
STQ 
TRA 
REM 
CLA 
FAD 
STO 
CAS 
TRA 
NOP 
CLA 
STO 


REM 
CLA 
STO 
STO 
CLA 
STO 
STO 
CLA 


5 4 


INPUT«9 AH 
ASIDE n 
INPUT+10=7 COMPARE HR. WITH Пу 
есу === | if p> Mg 
| 
ismene b. 
ІМРОТе8 | Из 
ASIDE | H , 
ASIDE+2 | b= bo © 
| RETURN FON NEXT a 
COMBINATION 
RESET FOR NEXT FRAME SPACING 
INPUT+5 < bz ск. 
INPUT»6 A a 
INPUT+5 a 
INPUT+7—7 COMPARE ос. WITH Gy 
zn | — ы i} a> At 
| | 
INPUT«8 4 | No 
ASIDE | N= Ve 
INSCX | | XETURN TO  comi?uTE b 
RESET TO WORK 6 MINIMUM AREA COMBINATION 
REMEM+8 <- — — — a (min) 
INPUT+8 DUNS o. (min) 
INPUT+10 с = ау 
REMEM+9 n (min) 
INPUT+5 n, - Y (min) 
INPUT+7 (рса (min) 
CONST - 0 





INSDA 


STO 


REM 
CLA 
FDP 
STQ 
CLA 
FDP 
STQ 


TSX 
PZE 
TSX 
PZE 
CLA 


CAL 
ACL 
SLW 
CAL 
ACL 
SLW 
CAL 
ACL 
SLW 
CAL 
ACL 


SLW 


yy | 


TEMP +18 | 


INSAA | 


SET CONTROL LOCI НУ с - 7.0 


RETURN TO RECOMPUTE SCANTLINES 
FOR MIWIMUN AREA 


PRINT OUT ROUTINE TO PRINT OUT SCANTLING AND PLATE INFO 


REMEM <- 

CONST«50 

REMEM 

КЕМЕМ +1 

CONST«50 

REMEM+1 

NIX,1 

M,4 
REMEM , O, REMEM*1 
Q,4 
REMEM*2,0,REMEM *5 
LOC*1,1 

OUT — ——|— 
CRANK 

ONE 

ONE 

CRANK 

TWO 

TWO 


CRANK 


THREE 
CRANK 
FOUR 
FOUR 


| 
| 
| 
| 
| 
x 
| 
THREE | 
x 
| 
| 
| 
| 


a, 


rtu 
чч 

x,t Cn fe) 
r (ia) 

I el 

TE 


RESET INDEX L 


PRINT бут MOMENTS OF INERTIA 


PRINT бот LOCATIONS OF NEUTRAL 
AXES 


z 


If = LEAVE Loon 


THE FOLLOWING (NSTRUCT/IOYS 
PERTA IN TO PRINTING OUT 
RESULTS OF CoM PUTAT? QU. 





ONE 


THREE 


FOUR 
INDBV 
OUT 


INPUT 
ASIDE 
REMEM 
LOC 

CONST 


TSX 
PZE 
TSX 
PZE 
TSX 
PZE 
TSX 
PZE 
TXI 
HLT 
TRA 


BCD 


BCD 
TRA 
BCD 
TRA 
BCD 


BCD 
TRA 
BCD 
BSS 
BSS 
BSS 
BSS 
DEC 
DEC 


„| 


m | ео COORDINATES OF 
LOC-32,0,L0C-30 

WOT,4 | PRINT OUT BEAM DESIG VATION 
LOC -29,0,L0C-27 


0,4 PRUT OUT LENGTH I APOS IP 
| GYRATION (MAX) 


LOC-26,0,L0C-26 

P,4 PRINT OUT PLATE CENTERLINE 
| COORDINATES AND PLATE 

LOC-16,0,L0C-13 WEIGHT (LEY He. FD 

INSDA,1 | C- 32) 

a ucc EVID CF Зоо ON 

BLOCK PRINT OUT SIATT mM AS 


76H AREA®E15.8,6H МаҒб.1,6Н A=F6,1 
BLOCK 

812H INERTIA PL=E15.8,16H INERTIA MIN®E15.8 

BLOCK 

918H NEUTRAL AXIS SAG#F6.1,19H NEUTRAL AXIS HOG=F6.1 
BLOCK 

810H LOCATION=F6.1,6H Z=F6.1,6H ҮзРб.1 

BLOCK 

627H LENGTH/RADIUS OF GYRATION=F6.1 

BLOCK 

910Н LOCATION=F6.1,4H Z=F6.1,4H Y=F6.1,5H WTeF6.1 


30 DEF ^u T ION AND NCSC Vl rios 

15 uf: STOMA HM / ООЖ? /0А4/357 N 
CoMPLTER MEITONY 

15 

5000 

-1.0,1.0,2.0,0.29289,-0.4292 CONSTANTS 


12.0,40000.,1.70,7.7855,-0.04 


77 





TEMP 
NIX 
CRANK 
HANDL 


00008 
INSDF 


INSDG 


INSDH 


DEC 
DEC 
DEC 
DEC 
BSS 
PZE 
PZE 
PZE 
PZE 
PZE 
PZE 
TRA 
SXD 
LXD 
TNX 
CAL 
HTR 
CAL 
STA 
PXD 


0.29767, -0.02171546, 1.5708, 0.8660,0.50 


10414, ,0.0127,30.,18.,324.0 


54,,9,6,-1.6,-0.88,16970.6,20. 5S 


OO 10.,0,194.,0,0.,0,) OS 0507070,0,0.0, 
40 
52,0,52 N CN» tmo ПУ > a 
In: AE 
0,0715 
0,0501 
0,0,9 
0,02 
INSDP ——4 лк I RNN СДО’ А T 
| (i i SORT rs ARE Яссомо а 
TEMP «17,1 is Sor J^ ^c Е 7 y сн 
/ 2 = 
{ LEEN - Oo ATT Ты 
0,1 Р ic 
С Arab {tf 
INSDG, 1,4 rE” ONDER FLOW ea ace vic hie? 
MUMBEN < Им 
О | 
' S70) 1 FOUL 177 op SS 


| Qe Ue шр 
E ao 


MUP > 


INSDH 

059 

TEMP+17,1 

G c 
START END оғ VWOGRAM 


loo 





CST M885-721-PROGRAM 


REM INPUT INFORMATION FOR PROGRAM M885 


SAP M885-721-INPUT 


LST OFF 
ORG INPUT 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
END O 


(FT) 
me» 
Sut) 
(FT) 
(FT) 
(IN) 
(IN) 
(IN) 


DEPTH 

BEAM 

BILGE RADIUS 

FULL LOAD DRAFT 

WAVE CREST HEIGHT ABOVE KEEL 
INITIAL FRAME SPACING 

INCREMENT OF FRAME SPACING 

FINAL FRAME SPACING 

INITIAL NUMBER OF LONGITUDINALS 
INCREMENT OF NUMBER OF LONGITUDINALS 
FINAL NUMBER OF LONGITUDINALS 
ACCURACY CRITERION FOR MOM. OF INERTIA 


(FT-TONS) BENDING MOMENT SAGGING 


(FT-TONS) BENDING MOMENT HOGGING 


(FT) 
(PSI) 
(PSI) 
(PSI) 
(PSI) 
(PSI) 


PMD M885-721-PROGRAM 


MINIMUM HYDROSTATIC HEAD 

ULTIMATE STRENGTH 

YIELD STRENGTH IN TENSION 

YIELD STRENGTH IN COMPRESSION 
YOUNGS MODULUS 

SECONDARY BENDING STRESS AT PLATE 


Ро EI WE QUE ae 


PMR LOC,LOC+1000,FLO,FPR 


[ОЮ] 





CLR ADMINIS TRA TIVE 


PAK 

RIP M885-721-DATA-DAVIS 
RIP M885-721-INPUT 

ВТР M885-721-PROGRAM 
BGN M885-721-PROGRAM 
XPM M885-721-PROGRAM 
TER M885-721-PROGRAM 
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IMST KRUC TIONS 





CONST 


H = 
HMOUWODIOUAUNHO 


50 


Index of Addresses And Their Contents 


-1. 
1. 
2. 


ооо 


0.29989 
-0,4292 
16.0 
40000.0 
1.70 
7.7855 
-0.04 
0.29767 
-0.02171546 
1.5708 
0.8660 
0.50 
10414,0 
020727 
50.0 
18.0 
524.0 
54.0 
9.6 
-1.6 
-0.88 
£6970 
20.0 
1.5 
0.90 
1.10 
2240.0 
144.0 
5.0 


SCANT 


INPUT 


" 
" 
n 


O 


ODA IDNA WDA Hr 


OOOO ON FF O 


BEAM DESIGNATION PIATE O 1b/ft* 
" 
" " " E e 
А, 
c; 
I 
3 
I; Yy 
blank 
blank 
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FLOW DIAGRAM FOR SELECTING SCANTLINGS AND PLATING 


uhr eometrical parameters 
ЗВ, 3B-R, $(B-R), set A, (min), 
set control location #1 = 1.0 


initial longitudinal spacing 
3b, bo, By De 


first estimates of locations of neutral 
axes and moments of inertia 

+ + € 
© 


effective width у 





Bgremeters, of longitudinal spacing 
b*, b’/12, v/2 


effective breadth \ 






numbering of locations 
© № Оз роб 
Zu SONT ————————— НО 


assign coordinates (-1,-1) to 
c «n+l, n+2 








coordinates „along the bottom 
is y» $B-Re@—— ho 


coordinates along turn of bilge 
is 69H 37? — No 


coordinates along side of hull | 
is 2>D? ——— NO 


coordinates along deck 
із у< 0? -------- М0 








hydrostatic head 
is z< 0? — — — NO 








ship 9980256 stress factors 
(M/I; 9 (M7/1,) 





tensile stresses due to positive ship 
vending moment 


is z » Zt? —— NO 









compressive stresses due to positive 
ship bending moment 
13 2609 ———————————— No 


due to negative 








compressive stresses 
ship bending moment 


is z 5» zz? —————— —————— №0 







tensile stresses due to negative ship 
bending moment 


із 2<02 ------------- WO 






minimum thickness to withstand buckling 


select thickness of plate | 
is t (available)>t (min.)?-N0>(incr. t (avail)) 
stress schedules | 
are yield stresses exceeded? VWS>incr t (avail) ) 


store plate information 
із 2< 0? №0 


secondary bending moments x 
<< 80 MO 


required section moduli 
radii of gyration (BUSHIP'S & Moncrieff) 


ee p 











plate parameters for selection of scantlings 
8, 19,2). t5, Xt7"/19, xt, xt /12 


log 








conversion of beam characteristics to 
beam plate characteristics 
а/к, І/с, І/с! 
are these characteristics 
adequate? M? —»select next beam 





Store beam and beam-plate information 
ШЕ K < wm 777 ---- 


М0 
neutral axis due ров. ship bending moment 


add up total area 
is 2> 2292 МО 







add up effective area 
ш со? NO 


neutral axis due neg. ship bending moment 










add up effective area 
a a? NO 


add up total area 
A VO 


exchange computed and assumed 
locations of neutral axes after 
computing locations of neutral axes 


moment of inertia for positive ship 
bending moment 






=: 
add total area x (dist to N.A.) 
is Z5» z*? ———————— no 


an sS 
add effective area x (dist to N.A.) 
| 2 < 09 ——— NO 
add Ts | 
is y>3(B-R) NÓ 
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-] 








айа Туу, 
із 2> 23 - 0 


ада Қа); x 
is z=D? — МО 


add I. 
15 3< OT? 





No 


moment of inertia for negative ship 
bending moment 








add effective area x (dist to N.A.) 
is zZ» Z7? ———— — No 





X 
add total area x (dist to N.A.) 
ia 2 < rt ро 


һай I. | 
is у> 3(B-R)?—no- 


add Iayy 
is 2> 222? 





М0 





add Ii, 
із z = D? — Мо 


add If 
199 209 ——wo 


compute д Ir o 
hs & IX specified ATE —NO - 


compute AI, 
is AIK specified AL —>У65 — 





increase or decrease I} and I, by 10%, 


alter locations of neutral axes 
and return to try again 


/40 


H 





— جس چت‎ ۰ — > um 


exchange assumed and computed moments of inertia 
compute А 22 
із azł< ib Мо 


compute a 27 
is à Zç < $b 











add up total area 
IS 207 —N6 


store total area 
is comtrol loeation < 07 ————MBES 


compare new total area with previous 
minimum area, store minimum A,, a, n 


reset n 
is n»n,?———————— МО 
+ 
reset a 


ig a? a? NO—Pser N=n, 


set n, n,,3,2,, for minimum total 
area, set control location to -l. 
return for last run through 


print out answers 
end of program 


/// 





APPENDIX D 
PROGRAM FOR DESIGNING THE WEB FRAME 
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CST 4885-721-DATA-DAVIS 
SAP M885-721-PROGMAM ` 


Lom OFF 
PRO OFF PT = RI н 
ЛАР, посоки: у J 141144 4 pe 
COMMON SYN/25 /c 2 ег cl” PE PRO Core A nt 
MICMD1 SYN/121 | ЗЕ 21 Е 
OR Глос Та Пе To Peer 230. 
EO E A ACN DEA zy MO Cow t RT o 
[ats EL DORE SOTI PART, 


SIN SYN /424 
BLOCK SYN /520 
WOT SYN /1376 
ORG /10570 
START CLA HANDL 
COM 
STD INDAA 
STD INDAB 
STD INDAC 
STD INDAD 
STD INDAE 
STD INDAF 
STD INDAG 
STD INDAH 
STD INDAI 
STD INDAJ 
CLA HANDL*1 
COM LN 
STD INDBA 
STD INDBB_ 
STD INDBC 
STD INDBD 
STD INDBE 
STD INDBF 
STD INDBG 
STD INDBH 
STD INDBI 
STD INDBJ 
STD INDBK 
STD INDBL 
STD INDBM 
STD INDBN 
STD INDBO 
STD INDBP 
_STD_INDBQ 
STD INDBR 
STD INDBS 
STD INDBT 
STD INDBU 
STD INDBV 
STD INDBW 
STD INDEA 
STD INDEA 
STD INDEB 
STD INDEC 
STD INDED 
STD INDEE 
STD INDEF 


// 3 





STD INDEG 
STD INDEH 
STD INDEI 
STD INDEJ 
STD INDEK 
STD INDEL 
STD INDEM 
CLA HANDL+2 
COM 

STD INDCA 
CLA HANDL+3 
COM 

STD INDDA 
STD INDDB 
STD INDDC 
STD INDDD 
CLA NIX 

COM 

STD INDFA 
EFM 

REM CONVERSION OF UNITS | 
LDQ INPUT ` 
FMP CONST+5 
STO INPUT 
LDQ INPUT+1 
FMP CONST+5 
STO INPUT+1 
LDQ INPUT+2 
FMP CONST+5 
STO INPUT+2 
LDQ INPUT+3 
FMP CONST+5 
STO INPUT+3 
LDQ INPUT+4 
FMP CONST+5 
STO INPUT+4 
LDQ INPUT+12 
FMP CONST+5 
STO INPUT+12 
LDQ INPUT+13 
FMP CONST+5. 
STO INPUT+13 
LDQ INPUT+14 
FMP CONST+5 
STO INPUT+14 
LDQ INPUT+12 
FMP CONST+29 
STO INPUT+12 
LDQ INPUT+13 
FMP CONST+29 
STO INPUT+13 
REM CALCULATION OF CONSTANT GEOMETRICAL PARAMETERS 
CLA INPUT+1 
FDP CONST+2 
STQ ASIDE+5 
CLA ASIDE+5 


"NE 





INSAA 


FSB 
STO 
FAD 
FDP 
STQ 
CLA 
STO 
CLA 
STO 
REM 
LDQ 
FMP 
FAD 
FAD 
FDP 
STQ 
FMP 
STO 
STO 
CLA 
STO 
REM 
LDQ 
FMP 
FDP 
STQ 
LDQ 
FMP 
FDP 
sta 
REM 
CLA 
FDP 
STQ 
STQ 
REM 


CLA. 


FDP 
STQ 
CLA 
TSX 
HTR 
STO 
LDQ 
FMP 
STO 
REM 
LDQ 
FMP 
STO 
FDP 
FMP 
STO 
CLA 
FDP 
STQ 


INPUT+2 

ASIDE+9 

ASIDE+5 

CONST+2 

ASIDE+7 

INPUT+12 

REMEM+5 

CONST+1 

TEMP+18 

CALCULATION OF INITIAL LONGITUDINAL SPACING 
INPUT+2 

CONST+4 

INPUT 

INPUT+1 

INPUT+8 

ASIDE+8 

CONST+2 

ASIDE+1 

ASIDE+2 

INPUT+8 

ASIDE | 

CALCULATION OF ESTIMATED MOMENTS OF INERTIA 
INPUT+12 

INPUT 

CONST*6 

REMEM 

INPUT+13 

INPUT 

CONST +6 

REMEM+1 P 

FIRST ESTIMATE OF LOCATION OF NEUTRAL AXES. 
INPUT 

CONST *2 

REMEM+2 

Rene‘. оо 55 

CALCULATION OF EFFECTIVE WIDTH (KARMAN SECHLER) 
INPUT+18 | 
INPUT+17 

TEMP 

TEMP 

SORT »4 


TEMP 

TEMP 

CONST+7 

ASIDE+10 | 
CALCULATIONS OF PARAMETERS OF LONGITUDINAL SPACING 
ASIDE+2 

ASIDE+2 

ASIDE+3 

CONST+5 

ASIDE+2 

ASIDE+4 

ASIDE+2 

CONST+2 

ASIDE+8 


// £ 





INSAB 


INSAC 
INSAD 


INDAA 7 
ІМЅАЕ 


INSAF 


INSAG 


INDAB 
_INSAH 


INSAT 


.FAD TEMP 


REM EFFECTIVE BREADTH (SCHADE»SNAME TRANS, 11-51). 
LDQ ASIDE+2 

STQ ASIDE*11 

FMP CONST+B 

LDQ INPUT+5 

TLO INSAB 

TRA INSAC 

LDQ ASIDE+2 

FMP CONST+9 

STO TEMP 

LDQ INPUT+5 

FMP CONST+10 

FAD TEMP 

STO TEMP 

LDQ INPUT+5 

FMP INPUT+5 

FDP ASIDE+2 

FMP CONST+11 

STO ASIDE*11 

LXD NIX»1 5 — Pm д: | 
REM NUMBERING OF LOCATIONS, KEEL IS LOCATION ZERO 
CLA NIX ` | 

STO LOC»1 

__ FAD CONST+1 

TXI INSAE»1 

CAS ASIDE 

TRA INSAF 

NOB s 

TRA INSAD 

CLÀ CONST 

.. REM COORDINATES OF TWO LOCATIONS BEYOND THE LAST PERTINENT 


REM LOCATION ARE SET AT MINUS ONE TO FACILITATE PROGRAMMING 


STO 10С%1,1 

STO LOC*t2»1. 

STO LOC*2651 

STO LOC+2791 0 و‎ ( 
REM CALCULATION OF LOCATION COORDINATÉS 
REM COORDINATES ALONG BOTTOM 

LXD NIX»1 

CLA NIX ` 

STO LOC*2,1 

FAD ASIDE*8 


SE LOCI 


STZ LOC+1791 
ІХІ INSAH»1 
CAS ASIDE*9. 
TRÀ INSAI 


NOP ` 


TRA INSÁG 

REM COORDINATES AT TURN OF BILGE 
FSB ASIDE+9 

FDP INPUT+2 

STQ TEMP 

CLA ASIDE+8 

FOP INPUT+2 
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INSAA 


FSB 
STO 
FAD 
FDP 
STQ 
CLA 
STO 
CLA 
STO 
REM 


INPUT+2 
ASIDE+9 
ASIDE*5 
CONST *2 
ASIDE+7 
INPUT+12 
REMEM+5 
CONST*1 
TEMP+18 
CALCULATION OF INITIAL LONGITUDINAL SPACING 


LDQ INPUT+2 


FMP 
FAD 


e جس‎ 


FAD 
FDP 
STO 
FMP 
STO 
STO 
CLA 
STO 
REM 
LDO 
FMP 
FDP 
STO 
LDO 
FMP 
FDP 
STO 


_ КЕМ 


CLA 
FDP 
STQ 
STQ 
REM 
CLA 
FDP 
STQ 
CLA 
TSX 
HTR 
STO 
LDQ 
FMP 
STO 
REM 
LDQ 
FMP 
STO 
FDP 
FMP 
STO 
CLA 
FDP 
STQ 


CONST*4 
INPUT 
INPUT4*l 
INPUT+8 
ASIDE+8 
CONST+2 
ASIDE+1 
ASIDE+2 


-INPUT+8 


ASIDE 

CALCULATION OF ESTIMATED MOMENTS OF INERTIA 
INPUT+12 

INPUT 

CONST+6_ 


REMEM 


INPUT*13 

INPUT 

CONST -*6 

REMEM+1 | 

FIRST ESTIMATE OF LOCATION OF NEUTRAL AXES 
INPUT 

CONST+2 

REMEM+2 

REMEM+3 

CALCULATION OF EFFECTIVE WIDTH (KARMAN SECHLER ) 
INPUT+18 

INPUT+17 

TEMP 

TEMP 

SORT »4 


TEMP 

TEMP 

CONST+7 

ASIDE+10 

CALCULATIONS OF PARAMETERS OF LONGITUDINAL SPACING 
ASIDE+2 

ASIDE+2 

ASIDE+3 

CONST+5 

ASIDE+2 

ASIDE+4 

ASIDE+2 

CONST+2 

ASIDE+8 117 





FMP CONST+2 
STO LOC+1791 
CLA INPUT 
STO LOC*151 
INDAE TXI INSAN»1 | 
REM BEGINNING OF GENERAL PROGRAM 
REM CALCULATION OF MAX HYDROSTATIC HEAD EACH LOCATION 
INSAO LXD NIX»1 
INSAP CLA LOC*151 
TMI INSAS 
CLA INPUT+4 
FSB LOC+1p»1 
STO LOC+16p»1 
CLA INPUT+3 
FSB LOC+191 
STO TEMP+1 
LDQ TEMP+I 
FMP CONST+13 
.STO TEMP+1 
LDQ LOC+291 
FMP CONST+14 
ГАО ТЕМР+1 
STOL TEMPL 
CLA INPUT+14 
CAS LOC+16»1 
TRA INSAQ 
NOP 
E. LE mou], 
INSAQ STO LOC+1691 
CAS TEMP+1 
TRA_INSAR 
NOP 
CLA TEMP+1 ` 
INSAR STO LOC*1551 
INDAF TXI INSAP»1 
REM CALCULATION OF SHIP (PRIMARY) BENDING STRESSES 
INSAS LXD NIX»1 - 
CLA INPUT+12 
FDP REMEM 
STO REMEM+10 
CLA INPUT+13 
FDP REMEM+1 
STO REMEM+11 
REM STRESSES DUE TO POSITIVE SHIP BENDING MOMENT 
INSAT CLA REMEM+2 j 
FSB LOC+1»1 
TMI INSAU 
STO TEMP 
LDQ TEMP 
FMP REMEM+10 
STO LOC"S 1 
INDAG TXI INSAT»1 
INSAU CLA LOC+191 
TMI INSAV 
FSB REMEM+2 
STO TEMP. 


[18 





ee. e-em ae 


INDAI 
INSAX 


LDQ TEMP 

FMP REMEM*10 

STO LOC*9,1 

ТХІ ІМ5А0),Л;1 

REM STRESSES DUE TO NEGATIVE SHIP BENDING MOMENT 
LXD NIX» 1 

CLA REMEM+3 


TMI INSAX 
STO TEMP 

LDQ TEMP 

FMP REMEM+11 
STO LOC*9,1 


TXI INSAW,1 


CLA LOC*1,51 
TMI INSAY 


FSB REMEM+3 


5ТО ТЕМР 
LDQ TEMP 


FMP REMEM+11 


INDAJ 


INSAY 
INSAZ 


INSBA 


INDDA 


INSBB 


INDDB 


STO LOC+8,1 

ТХІ ІМ5АХ,1 

REM SELECTION ОҒ HULL PLATING BRYAN BUCKLING CRITERIA 
LXD NIX» 3 

CLA LOC+26 9} 

TMI INSBC 

CLA LOC+3491 

TSX SQRT 4 

HTR 

FDP CONST+15 

FMP ASIDE+2 

STO TEMP | — ООО 
REM SELECTION OF PLATING THICKNESS FROM STD STOCK 
CLA PLATE»2 

TMI INDDC+2 

CLA TEMP 

CAS PLATE+1 p2 

TXI INSBA,2 

REM TERTIARY STRESS CALCULATION 

МОР ‘ 

LDQ ASIDE+3 

FMP LOC+4091 

FDP PLATE+292 

FMP CONST+16 

STO LOC+3591 

STO LOC+8591 

REM STRESS SCHEDULE BETWEEN LONGITUDINALS 
EAD LOCI 

FAD INPUT+19 

CAS INPUT+16 

TXI INSB8,2 

NOP 

CLA LOC+3491 

FAD LOC+3591 

FSB INPUTt19 

CAS INPUT+17 
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INDDC TXI INSBB»2 
NOP 
CLA PLATE»2 
STO (0С%28,1 
CLA PLATE*1,2 
STO LOC*29,1 
EO LOCO 
CLA PLATE+2»2 
STO LOC+30»1 
| LXD NIX»2 
[МОВА TXI INSAZ»1 
INSBC LXD NIX93 | | 
REM PLATE THICKNESSES TO BE ASSOCIATED WITH SCANTLINGS 
LDQ LOC+29 
STO LOC*7 
FMP ASIDE+10 
CAS ASIDE+2 
CLA ASIDE+2 
NOP 
STO LOC*14 
INDBB TXI ІМ5В0>1 
INSBD CLA 10С%191 
TMI INSBF 
CLA LOC-21,1 
.FAD LOC429,1 
FDP CONST+2 
STA LOC+7»1 
STA LOC+57»1 
FMP ASIDE+10 
CAS ASIDE+2 
CLA ASIDE+2_ 
NOP 
STO LOC+14»1 
TRA INDBB 
INSBF LXD NIX»1 | E | 
REM CALCULATION OF SECONDARY BENDING MOMENTS 
LDQ INPUT+5. 
FMP INPUT+5 
FDP CONST#19 
FMP ASIDE+2 
STO TEMP 
INSBG CLA LOC*1,1 
TMI INSBH 
(р0 10С%15,1 
FMP TEMP 
STO LOC+10»1 
INDBC TXI INSBG»1 
INSBH LXD NIX,1 
REM REQUIRED SECTION MODULI 
INSBI CLA LOC*1,1: 
TMI INSBN 
CLA INPUT*17 
FSB LOC+9»1 
FDP CONST+26 
STQ TEMP 
CLA INPUT+16 


/2.0 





FSB LOC+8,1 
FSB LOC*35,1 
CAS TEMP 
CLA TEMP 
NOP 
STO TEMP 
CLA LOC+1091 
FDP TEMP М 
STQ LOC-*1251 
CLA INPUT+16 
FSB LOC+8,1 
FDP CONST+26 
STQ TEMP 
CLA INPUT+17 
FSB LOC+9, 1 
CAS TEMP 
CLA TEMP 
NOP 
STO TEMP 
CLA LOC+10»1 
FDP TEMP 
STQ LOC+1391 
REM SPAN/RADIUS OF GYRATIONe BUSHIPS CRITERION 
CLA LOC+1>1 
FDP INPUT | 
FMP CONST+25 
FAD CONST+17 
STO LOC+6»1 
REM SPAN/RADIUS OF GYRATION; _MONCRIEFF FACTOR OF SAFETY = 160 
CLA LOC*9,1 
FSB INPUT+19 
TMI INDBO 
(00 10С%9,1 
FMP CONST+22 
FAD INPUT+15 
TMI INDBD 
FDP LOC*9,1 
STQ TEMP 
LDQ LOC+9 91 
FMP CONST+23 
FAD INPUT+15 
STO TEMP+1 
CLA TEMP 
FDP TEMP+1 
STQ TEMP 
CLA TEMP 
TSX SQRT»^ 
TRA INDBD 
STO TEMP 
LDQ TEMP 
FMP CONST+24 _ «i... aO 
REM COMPARISON OF RADII OF GYRATION8 THE LESSER VALUE IS USED 
CAS LOC*6,1 
CLA LOC*6,1 
NOP 
INSBM STO LOC*6,1 


12) 





INDBD 


INSBN 
INSBO 


INSBP 


STO TEMP+3 


ТХІ ІМ5В1,1 

КЕМ PLATE PARAMETERS FOR SELECTION OF SCANTLINGS 
LXD NIX» 3 

CLA LOC*131 

TMI INSBQ 

LXD МІХ»2 


CLA LOC*T4,1. 


FDP CONST+2 
STQ TEMP+6 
LDQ LOC+7»1 
FMP ASIDE+11 
STO TEMP 


LDQ TEMP 


FMP LOC+791 
FDP CONST*5 
FMP LOC+791 
STC TEMP+I 
LDQ LOC+14»1 


FMP LOC+791 


STO TEMP+2 
FDP CONST+3 
FMP LOC+14»1 
STO TEMP+7 


LDQ TEMP+7 ` 
FMP LOC+1491 
STO TEMP+7 


= — —= 


CLA TEMP+1 

FDP ASIDE+11 

FMP LOC*14,1 

REM CONVERSION OF BEAM CHARACTERISTICS TO BEAM PLATE 
‘REM CHARACTERISTICS, AREA, LOCATION МА» MOMENT OF INERTIA 
REM CALCULATION OF EFFECTIVE AREAS  — 
CLA SCANT+3»2 

TMI INDCA*10 

FAD TEMP 

STO TEMP+4 

CLA SCANT+392 

FAD TEMP+2 

STO TEMP+5 

REM CALCULATION OF EFFECTIVE Т (YY) 
LDQ ASIDE+4 

FMP LOC+791 0 

FAD SCANT+692 


STO TEMP+8 


CLA TEMP+7 

FAD SCANT+692 

STO TEMP+9 

REM CALCULATIO OF NEUTRAL AXES 


CLA SCANT*95,2 


FSB SCANT*4,2 
FAD TEMP+6 
STO TEMP+20 
FDP TEMP+4 
FMP TEMP . 
FAC SCANTt4,2 


72, 





STO TEMP+10 

CLA TEMP+20 

FDP TEMP+5 

FMP TEMP+2 

FAD SCANT+492 

STO TEMP+11 | 
КЕМ CALCULATION OF EFFECTIVE MOMENTS OF INERTIA 
FSB SCANT+492 

STO TEMP+15 

LDQ TEMP+15 

FMP TEMP+15 

STO TEMP+15 

LDQ TEMP+15 : 

FMP SCANT+392 

FAD SCANT+592 

STO TEMP+15 

CLA TEMP+10 

FSB SCANT+4 92 

STO TEMP+14 

LDQ TEMP+14 

FMP TEMP+14 

STO TEMP+14-. 

LDQ TEMP+14 ` 

FMP SCANT+3»2 

FAD SCANT+592 

STO TEMP+14 ` 

CLA SCANT+992 
FAD LOC* 751 
STO TEMP+16 
FSB TEMP+10 
STO TEMP+12 
CLA TEMP+16 
FSB TEMP+11 
STO TEMP+13 
FSB TEMP+6 
STO TEMP+16 
LDQ TEMP+16 
FMP TEMP+16 
STO TEMP+16 
LDQ TEMP+16 
FMP TEMP+2 
FAD TEMP+3 
FAD TEMP+15 
STO TEMP+15 
CLA TEMP+12 
FSB TEMP*6 
STO TEMP+16 
LDQ TEMP+16 
FMP TEMP+16. 
STO TEMP+16 
(ОО ТЕМР+16 
РМР ТЕМР 
РАО ТЕМР+1 
РАО ТЕМР+14 
STO TEMP+14 
REM CALCULATION OF RADIUS OF GYRATION 


123 





INDCA 


INSBR 


CLA TEMP+15 
FOP TEMP+5 

STQ TEMP+16 

CLA TEMP+16 

TSX SQRT 94 

HTR 

STO TEMP+16 

REM CALCULATION OF SPAN/RADIUS OF GYRATION 
CLA INPUT+5 

FDP TEMP+16 

STQ TEMP+16 

CLA TEMP+16 ia 

REM TEST OF. SELECTED SCANTLING 
CAS LOC+691 

ТХІ ІМ5ВР,2 

МОР 

CLA TEMP+14 

FDP TEMP+12 

CLA LOC+12 1 

TLQ INDCA 

CLA TEMP+14 

FOP TEMP+10 

CLA LOC+1391 

TLQ INOCA ке " 

.REM STORING DESCRIPTION AND PROPERTIES ОЁ SELECEED SCANTLING ` 
CLA SCANT 2 Б 
STO LOC*3,1 

CLA SCANT+192 

STO LOC+4,1 

CLA SCANT+2 92 

STO LOC*5,1 

LDQ LOC+7»1 

FMP ASIDE+2 

FAD SCANT+392 

STO LOC*1151 

CLA TEMP+5 

.STO LOC*2051 

CLA TEMP+14 

STO LOC+2191 

CLA TEMP+15 

STO LOC+2291 

CLA TEMP+8 

STO LOC+23,1 

CLA DOMPMS 

STO LOC*24,1 

ТХІ ІМ5В0,1 

REM LOCATION OF NEUTRAL AXES» ACCURACY TO HALF SCANT SPACE 
REM NEUTRAL AXIS FOR SHIP SAGGING 
LXD NIX»3 


` STZ TEMP 


Т2 ТЕМР+1 
Т2 ТЕМР+2 
STZ TEMP+3 
CLA (0С4%1,1 
TMI INSBT. 
CLA REMEM+2 


[2 





FSB ҺОС*1,‚1 
TMI INSBS 
CLA TEMP 
FAD 10С411,1 
STO TEMP 
LDQ LOC+11 1 
FMP LOC*151 
FAD TEMP+2 
STO TEMP+2 
INDBF TXI INSBR»1 
INSBS CLA TEMP 
FAD LOC+20»1 
STO TEMP 
LDO LOC*20»1 
FMP LOCT15s1 
FAD TEMBR MA | 
а Е. 
INDBG TXI INSBR>1 
INSBT LXD NIX»1 ` 
CLA TEMP+2 
FDP TEMP 
CLA REMEM+2 
STO REMEM+6 
STQ REMEM+2 
REM NEUTRAL AXIS FOR SHIP HOGGING 
INSBY CLA LOC*151 
TMI INSCA 
CLA REMEM+3 
PSB LOc+1+1 
TMI INSBZ 
CLA TEMP+1 | 
FAD LOC+2091 
STO TEMP+1 
LDQ LOC+20»1 
FMP LOC+1l9l 
FAD TEMP+3 
STO ТЕМРТЗ 
INDBH TXI INSBY»1 
INSBZ CLA TEMP+1 
FAD LOC+11p1 
STO TEMP+t1 
LDQ LOC+ 11,1 
FMP LOC+1,1 
FAD TEMP+3 
STO TEMP+3 
INDBW TXI INSBY»1 
INSCA CLA TEMP+3 
FDP TEMP+1 
CLA REMEM+3 
STO REMEM+7 
STQ REMEM+3 
LXO NIX»1 
iw Velie. 
STZ TEMP+3 
REM MOM OF INERTIA FOR POSITIVE SHIP BENDING MOMENT 
REM EFFECTIVE AREAS TIMES DISTANCES TO NEUTRAL AXIS SQUARED 


^35 





INSCF CLA LOC+1»1 
TMI INSCH 
CLA REMEM+2 
FSB LOC+1 1 
TMI INSCG 
STO TEMP 
LDQ TEMP 
FMP TEMP 
STO TEMP 
LDQ TEMP 
ЕМР 10С%11,1 
FAD TEMP+2 
STO TEMP+2 
INDBI TXI INSCF $1 
INSCG CLA LOC*1,1 
FSB REMEM+2 
STO TEMP 
LDQ TEMP 
FMP TEMP 
STO TEMP 
LDQ TEMP 
FMP LOC+20»1 
FAD TEMP+2 
STO TEMP+2 
_INDBJ TXI INSCF»1 
REM MOMENTS OF INERTIA ALONG THE BOTTOM OF HULL 
INSCH LXD NIX»1 
INSCI LDQ ASIDE+7 
CLA LOCt+291 
TLQ INSCJ. 
CLA LOC+2191 
FAD TEMP+2 
STO TEMP+2 
INDBK TXI INSCI 9.2 
REM MOMENTS OF INERTIA ALONG SIDE OF HULL BELOW NEUTRAL AXIS ` 
INSCJ CLA LOC*151 
CAS INPUT 
NOD ЛЗ 
TRA INSCL 
CLA REMEM+2 
FSB LOC*151 
TMI INSCK 
.CLA LOCt*2351 
FAD TEMP+2 
STO TEMP+2 
INDBL TXI INSCJ»1 
REM MOMENTS OF INERTIA ALONG SIDE OF HULL ABOVE NEUTRAL AXIS 
INSCK CLA LOC*24,51 Е 
FAD TEMP+2 
-STO TEMP+2 
INDBM TXI INSCJ»1 
REM MOMENTS OF INERTIA ALONG THE DECK 
INSCL CLA LOC+1»1 
TMI INSCM 
СЕВА ere roni 
FAD TEMP+2 


/4.0 








os 
I Е m 
Е Е I 
Е А и u ЕЭ 
i s г. > o = 


к. er I К | | 


SO PEMP+2 
INDBN TXI INSCL»1 
ІМ5СМ (ХО МІХ»1 
REM MOMENT OF INERTIA FOR NEGATIVE BENDING MOMENT 
REM EFFECTIVE AREAS TIMES DISTANCES TO NEUTRAL AXIS SQUARED 
INSCN CLA LOC+1>1 
TMI INSCP 
CLA REMEM+3 
ESD &kOC+] 1 
TMI INSCO 
STO TEMP+1 
LDQ TEMP+1 
FMP TEMP+1 
STO TEMP+1 
LDQ TEMP+1 
FMP LOC+2091 
FAD TEMP+3 
STO TEMP+3 
INDBO TXI INSCN, 1. 
INSCO CLA LOC+1 1 
FSB REMEM+3 
STO ТЕМЕ] 
LDQ TEMP+I 
ЕМР TEMP+1 
STO TEMP+1 
LDQ TEMP+1 
FMP LOC-T1151 
FAD TEMP+3 
STO TEMP+3 
INDBP TXI INSCN»1 
REM MOMENTS OF INERTIA ALONG THE BOTTOM OF HULL 
INSCP LXD NIX»1 
INSCQ LDQ ASIDE-*7 
CLA LOC+2»1 
TL@ INSCR 
CLA LOC+22 51 
FAD TEMP+3 
STO_TEMP+3 
ШРЕС ТГ ІМӘСО;! A A | 4 I 
REM MOMENTS OF INERTIA ALONG SIDE OF HULL BELOW NEUTRAL AXIS 
DNSCR CEA LOC+1y1 ` 
CAS INPUT 
NOP | 
TRA INSCT 
CLA REMEM+3 
FSB LOC+1»1 
TMI INSCS 
CLA (0С424,1 
FAD TEMP+3_ 
STO TEMP+3 
{МОВЕ TXI INSCR»1 
REM MOMENTS OF INERTIA ALONG SIDE OF HULL ABOVE NEUTRAL AXIS 
INSCS CLA LOC#2391 
FAD TEMP+3 
STO TEMP+3 
INDBS TXI INSCR»1 
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INSCT 


INDBT 
INSCU 


BACK 


INSDC 


INSDD 


REM 
CLA 
TMI 
CLA 
FAD 
STO 
TXI 
LXD 
TSX 
РЕ 
TSX 
PZE 
REM 
CLA 
FSB 
FDP 
STQ 


55Р 
CAS 
NOP 
TRA 
CLA 
FSB 
FDP 
STQ 
CLA 
SSE 
CAS 
NOP 
TRA 
TRA 
REM 
REM 
CLA 
FAD 
FDP 
STQ 
CLA 
FAD 
FDP 
STQ 
CLA 
CAS 
TRA 
NOP 
LDQ 
FMP 
STO 
TRA 
LDQ 
FMP 
STO 
CLA 
CAS 
TRA 


MOMENTS OF INERTIA ALONG THE DECK 
LOC-*1,1 

INSCU 

LOCt2151 

TEMP -*3 

TEMP+3 

INSCT»1 

NIX»1 

Мэй | 

КЕМЕМ 0» КЕМЕМ+Ј 

04 | 

REMEM+2909REMEM+3 | | | 
ACCURACY TEST FOR MOMENTS OF INERTIA 
TEMP +3 

REMEM+1 

REMEM+1 

TEMP 

TEMP 


INPUT+11 


BACK 
TEMP+2 
REMEM 
REMEM 
TEMP 
TEMP 


INPUT+11 


BACK 

INSCV 

ACCURA Y CRITERIA FOR SHIP MOMENTS OF INERTIA HAS FAILED» 
THE FOLLOWING INSTRUCTIONS MODIFY SHIPS MOMENT OF INERTIA 
REMEM+6 

REMEM+2 

CONST+2 

REMEM+2 

REMEM+7 

REMEM+3 

CONST+2 

REMEM+3 

REMEM 

TEMP+2 

INSDC 


> 


CONST+28 
REMEM 

REMEM 

INSDD. 

CONST+27 

REMEM 

REMEM 

REMEM+1 

TEMP+3 

INSDE 128 





NOP 
LDQ 
FMP 
STO 
TRA 
INSDE LDQ 
FMP 
STO 
TRA 
REM 
INSCV CLA 
E 
CLA 
STO 
CLA 
FSB 
SSP 
CAS 
NOP 
TRA 
GLA 
FSB 
SSP 
CAS 
NOP 
TRA 
REM 
S TZ 
INSBX CLA 
TMI 
CLA 


FAD- 


STO 
INDBU TXI 
REM 
INSCW CLA 
STO 
CLA 
STO 
CLA 
STO 
TSX 


TSX 
PZE 
TSX 
PZE 
INSDA CLA 
н 


В. 
и ; 


CONST+28 

REMEM+1 

REMEM+1 

INSAS 

CONST+27 

REMEM+1 

REMEM+] 

INSAS 

ACCURACY TESTS FOR LOCATIONS OF NEUTRAL AXES 
TEMP +3 | 
REMEM+1 

TEMP+2 

КЕМЕМ 

КЕМЕМ+6 

REMEM+2 


ASIDE+8 


INSAS 
REMEM+7 
REMEM+3 


ASIDE+8 


INSAS 

CALCULATION OF TOTAL CROSS SECTION AREA 
TEMP 

LOC+1»1 

INSCW 

LOC*1151 

TEMP 

TEMP 

INSBX 1 

STORE AREAy NR SCANTLINGS AND FRAME SPACING 
TEMP 

REMEM+1Z 

ASIDE 

ВЕМЕМ+ 1 3 

INPUT+5 

REMEM+14 

Lo4 


_ REMEM+12 +0» КЕМЕМ+14 


PRINT OUT ROUTINE TO PRINT OUT SCANTLING AND PLATE INFO 
REMEM 

CONST+30 

REMEM 

REMEM+1 

CONST+30 

REMEM+1 

NIXs1 

М» 

КЕМЕМ ›ОэКЕМЕМ+ 1 
0,4 
REMEM+2 90 sREMEM+3 
LOC*1,51 


Gm m TP, /2. vi 





ONE 
TWO 
THREE 


FOUR 
INDBV 


OUT 


INSEA 


ACL 
SLW 
CAL 
ACL 
SLW 
CAL 
ACL 
SLW 
CAL 
ACL 
SLW 
TSX 
PZE 
TSX 
PZE 
TSX 
PZE 
TSX 
PZE 
TXI 


REM 
STZ 
STZ 
STZ 
STZ 


CLA 
TMI 
CLA 
FAD 
STO 
LDQ 
FMP 
FAD 
STO 
LDQ 
FMP 


| 
| 
| 
| 
CRANK | 
| 
| 
| 
| 


N,4 
L6c-55,0,D0C-494 
WOT,4 | 
LOC-47,0,L0C-45 
0,4 | 
LOC-44,0,LOC-44 
P,4 ! 
LOC-25,0,L0C-12 
INSDA,1 


| 
FIRST AND SECOND MOMENTS OF AREAS 
| 


TEMP < — — 
TEMP +1 
TEMP &2 
TEMP +5 
NIX,1 
LOC*1,1 
INSEB — — - 
LOC+11,1 
TEMP 

TEMP 
LOC+11,1 
LOC+1,1 
TEMP +1 
TEMP +1 
HOG Fi, 1 
LOC*1,1 
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SET To ZERO 
SET TO ZERO 
SET To ZERO 
SET TO ZæRO 


RESET INDEX L 
z 
ІР 2:-/ LEAVE LOOP 


AZ 


К 


М 


M P 
> 
N 


N N N| 








SS SOO `5 N 


STO 
LDQ 
FMP 
FAD 
STO 
INDEA TXI 
INSEB CLA 
FDP 
STQ 
FMP 
STO 
LDQ 
FMP 
CHS 
FAD 
STO 


INSEC CLA 
TMI 
FSB 
CHS 
STO 
LDQ 
FMP 
FAD 
STO 
STO 


INDEB TXI 


130 1130 
TEMP r 4 


LOC+11,1 
TEMP +4 | 
TEMP r2 | 
TEMP +2 | 
INSEA,1 | 
— - —! 
TEMP 

ТЕМР +1 
TEMP +1 
TEMP +4 
TEMP 


TEMP +4 


TEMP +2 
TEMP +2 
NIX,1 
LOC*1,1 
INSED — —- 
TEMP #1 


TEMP +5 
LOC*11,1 
TEMP ro 
TEMP +5 
TEMP +5 
LOC «20,1 


INSEC,1 


< — —— —  —  — Ce НИ 


151 


Ze 
Ze 
ZA 


Ze 


2. 
= Az 
T = A = 22 ZA 
RESET INDEX L 


= 


22-1, LEAVE Log? 


Ze 


2.- 2 

Az 

22-2. 

= Az (Ze- 2) 
S ARS (22-2) 


aT 
OU INS Ais (2c-25) 
nzo 





< 
n 
ТИР 


= 
il 
@ 
Co 


CA 
H 
< e o[N|5 o 
С 
Eo 


"i 
H 9 


S 2. Аз (2 - 2) 
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INSED LXD 
INSEE CLA 
TMI 
CLA 
TSX 
STO 
CLA 
TSX 
STO 
INDEC TXI 


REM 


CLA 
TMI 
LDQ 
FMP 
STO 
LDQ 
FMP 
STO 
LDQ 


STO 
LDQ 
FMP 
FSB 
STO 
INDFA TXI 


1352| 


| 
NIX,l--— —- 


BOCI T<- 






INDEC+1 - — 7 
DOS, 
SIN,4 

LOC+18,1 
LOC*17,1 
COS,4 

LOC*19,1 


INSEE,1— 


| 
| 
| 
| 
| 
| 
| 
| 
| 


PRE DUES ГА. DE X / 


v-o 


< s 


(z= = LEAVE l007 


e 


Sin © 


cos O 


HYDROSTATIC AND INTERNAL LOAD COMPONENTS 


| 
NIX,3 «-— — 


LOC+1,1 





ЕБЕР 
LOC*16,1 
ASIDE+2 
LOC+16,1 
LOC*16,1 
INPUT+S 
LOC+16,1 
LOC+16,1 


| 
| 
| 
| 
| 
LOC*18,1 | 
№0-15,1 | 
LOC+16,1 | 
LOC+19,1 x 
LOAD,2 | 
LOC+16,1 | 
TÄDED, 2 — | 


1354 | у 
135° 


135 


155 


VESET INDICES / AND LL 
z 

[Pe = | LELE оо 
Huy 

E 

Hu bh 

bo 

Ow 

H * e.6 Hu 

H 

Sin È 

[Ч 5:9 © 

H 

cos Y 


С ж uJ 


Н соз © - t») 





= Hi cos) - (erw — 5; 308 94 


Wes He Sis Se 05 8; 


\= к 122 
P= Py cos Oy t+ Qosin Gy — 609 8k — hi + 5a ei К 
Lo 20 
ЕК 


A 


Z= hit cos, 2 Vi 


о 


Оке - Sn 6, + Qo 93 Oe + StH OY 


( 
о 


= К ЖЕ ; 
E _ 12 сак Lok 
ы а ы Een re 
" L=0 


13 4 


133 | 434 
INDED TXI INDEC+2,1 | 


ШЕИ У, в. ———- RESET JVDICES ı AND 2 
STZ TEMP +4 SET 70 ZERO 
STZ TEMP +5 Yer то ZERO 
STZ TEMP +6 sET—TO &dPo 
STZ ТЕМР +7 SET то ZERO 
REM SUMMATION OF EXTERNAL LOADS 
INSEF CLA LOC+1,1 2 
ТМІ INDEErl-- 7 IF Z=-), LEAVE LOOP 
CLA LOC+15,1 | Н г/м © 
FAD TEMP +4 | 5 Hsin @ 
STO TEMP +4 | Z Hš ne 
STO LOC+12,1 x z£ H sin @ 
CLA LOC+16,1 | H cos ® = (Cray 
FAD TEMP +5 | = [ Нео5® - (ви) 
STO ТЕМР+5 | ЕГН соуө- (сж))1 
STO LOC+r13,1 | A8 1.1 (сны) 
INDEE TXI INSEF,1 | 
REM SHEAR FORCE ‘CALCULATIONS 
ЕШ) NIX,1 < — — RESET /NDEX L 
СТА ТЕМР+5 = ГН созе – (с 02)) = М 
FDP TEMP +2 T 
FMP ASIDE+2 b 
STO REMEM+4 vb += 
CLA LOC+1,1 2 
TMI INDEF*1--— 1 IF Z*=-|, LEAVE LOooP 
LDQ REMEM+4 | т 
FMP LOC+20,1 | Фу, 


36 | 136 


155 





INDEF 


INSEG 


STO 
LDQ 
FMP 
STO 
REM 
FAD 
STO 
FAD 
STO 
CLA 
FAD 
STO 
LDQ 
FMP 
STO 
FAD 
STO 
CHS 
FAD 


STO 


135 = 
LOC+20,1 


LOC +19,1 | 
LOC*20,1 | 


LOC+21,1 


£d gran 


соз ©, 
$n 


$^ Cos On 


TOTAL EXTERNAL FORCE COMPONENTS 


TEMP «7 

TEMP +? 

LOC+12,1 
L0C*12,1 
LOC +21,1 
LOC+15,1 
LOC+15,1 
LOC+18,1 
LOC+20,1 


TEMP #6 
TEMP +6 


LOC+13,1 
LOC+15,1 
LOC+16,1 
LOC*20,1 
LOC «16,1 


| 
| 
LOC +20,1 | 
| 
| 
| 


INDEE+6,1 | 


2 SA COS On 
A 

> H sme 

SUA sinot cose], 
S. cos On 

lisin 6 

Н Ө * Scos 
om e 

Sn 

S Sin O, 

2 Sn Tin B, 


= Jn Jon 8e, 


> [CH cos ©8 - (c+ ل(‎ 

>ГН соз Ә-(<-ы)- $556] 
H cos G-— (Cw) 

Ssin & 


Н cos © = CE») ~- Syin ОФ 


TOTAL EXTERNAL MOMENT COMPONENTS 


NIX,3 —— — 


LOC+1,1 





INDEG+5 — -|7 


132 | v2? 


RESET IMDICLS ч Амо 4, 
ғ 


IF 2*-l! LEAVE LOOP 





INSEH 


INDEG 


INDEH 


STZ 
STZ 
STZ 
CLA 
CAS 


NOP 


CLA 
FSB 
STO 
LDQ 
FMP 
FAD 
STO 
CLA 
FSB 
STO 


TMI 


ТА 








LOC+3,1 
LOC*4,1 
LOC «5,1 
Loe’, 2 
ГОС ‚1 


E т 
LOC+1, 1 
LOC+1,2 
TEMP 
LOC+15,2 
TEMP 
LOC+r5,1 
LOC+5,1 
LOCr2,1 
LOC +2,2 
TEMP 
LOC+r16,1 
TEMP 
LOC+S, 1 
LOC+5,1 
LOC +24,1 


INSEH,2 


LOCel,1 


INDEI*l - — 7 


138 | $133 


157 


SET то ZERO 


SET Go ZERO 


SET TO ZERO 


сы 


COMBERES C. WITH C, 
IF Ci 3 Ск SKIP 

PK 

Zi 

Zx- 2, 


Н зи Ө + Jcos Ə 
24-4 
TH s/n e + 5970) (2к -21)) 
C 
[Hs m0 +Scos 8)(z, - 2)]; 
Yi 
4 
Wir Te 
H cos Ө - (с+о) - 5з,„ ө 
Ye - Yi 
ELCH cos o~l tw) = S3 in S) Ve~ Y)], 
+ El(HsnmO0+SceoseXMir-2)]: = Me x 
> Г(Н созо- (C»0)- Ssing)(Ye- v)3i 


+ (нз, л © + Seese)(z,-2)]; 7 Mex 
ew ех 


RESET | /,/^"M2€X 2, 
RESET INDEX 1 

= 

IF Zz==/, LEAVE LOO? 





INDEI 


INSEI 


LDQ 
FMP 
STO 
LDQ 
FMP 
CHS 
FAD 
STO 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FAD 
STO 
STO 
TXI 
STZ 
STZ 
STZ 
STZ 


REM 
CLA 
TMI 
LDQ 
570 


LOC +13, 1 
LOC+18,1 
LOC*5,1 

LOC*12,1 
LOC*19,1 


LOC*3,1 


LOC +3,1 


ñ. 
| 
| 
| 
| 
| 
LOC+22,1 | 
LOC+13,1 x 
LOC+19,1 | 
LOC+4,1 x 
LOC+12,1 | 
LOC+18,1 | 
LOC+4,1 | 
LOC #4,1 | 
LOC +25,1 | 
INDEH+2, 1- | 
REMEM+11< — 
REMEM*12 
REMEM+13 


REMEM+1 4 


NIX,3 <—— 


SIZING WEB DIMENSIONS 


PLATE+1,2 
EXIT,4 
PLA TE+1,2 


TEMP 
/4 


E 


/ 


is 


ZL H css -C+ -S sin ej 
sine 

sn8zL/ícose- Ccvo)- Jar, о] 
СЫ Зно +S cos OL 


соз б 


тх = coso (ГЗн cos ] 
пун cose -CC4u)- S 5/4 6] 


P = Гах 
> (Нсоза - (см) = Зуи ©] 
cos о 


cos @2 cos B -CC-o)- S s/n eJ 
ZLHS/10 +5Scos0) 


>, n ° 


QEx = Sino FHS © + усо OF 
#cosO EL Heos o- Cerw)-Ssine) 


© = Фак 


SET то ZERO 


ser TO демо 


Spo mro o 

SET TO ZERO 

RESET INDICES у длр 4 

+ 

IF t=-/ LEAVE PROGRAM 
r 

T= To 





CRITERIA FOR SILING COMPONENTS 


ÓF WEB FRAME 
t¿= 15 to 
lot, € W € 3oto w < b 
DL Lot, х= дот 


Я = (X-to)t + эў. + (w- tu)t, 
G. = O-tJE oO ay + (w-tu)ty per | Е 
E> (м-т, = p O+T¿+7) le + (w-Tw) Ty [(D+T+T+) + i 


Cz 


A 
c'=(D+t+t,)- C 


© 


[37 


INSEJ 


FMP 
STO 
LDQ 
FMP 
STO 
FDP 
STQ 
LDQ 
FMP 
STO 
FDP 
STQ 
REM 
LDQ 
FMP 
FSB 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
FDP 
STQ 
FMP 
FDP 
STQ 
CLA 


CONST+26 
TEMP +1 
PLATE+1,2 
CONST+17 
TEMP +18 
CONST+14 
TEMP +19 
PLATE+],2 
CONST+31 
TEMP +2 
CONST+14 
TEMP +3 


lab. 


Тұғы,5 7); 


30 
307Гш 


GO to 
Tu 

3 

р 2570 
0.5 0 


w £2D2/0Tw 


CALC OF AREA AND MOM OF INERTIA OF WEB 


10047,1 
CONSTe1"7 
РІАТЕ»1,2 
TEMP +4 
TEMP «4 
LOC+”7,1 
TEMP «5 
TEMP +5 
LOC+7,1 
CONSTr2 
TEMP +6 
LOC*7,1 
CONST+26 
TEMP +7 
TEMP #2 
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t 
79 
Tu 


^* JOT 


^-Tu 
۵ = ' یں‎ 
+ 
Ó -To)t 
(^-Ть) т 
a 


a 
q? 
(A- tu) € 





FAD LOC+7,1 f 

FAD ТЕМР+1 ty 

STO TEMP +4 D+T+ 

LDQ TEMP Ge 

FMP TEMP +4 (D+t+T,) 

STO TEMP »4 (2-%-%;/7,, 

FAD TEMP #5 (NENNT, 

STO TEMP +5 (м-та) + (+7. Т) то 
CLA TEMP +4 Dc T4) tu 

FDP CONST+2 2 

FMP TEMP +4 Q+t+te) tu 

FOP TEMP E 2. 

STQ TEMP +4 (D+t+t,) t 

cLA TEMPS Y L 

FAD TEMP +6 (A - to) A, 

STO TEMP +6 Os TUA + (D+ +) J 
CLA TEMP +4 (9+ + t) uj, 

FDP CONST+26 г 

FMP TEMP+4 -epp remP +. (D+ T+ Te) Tu 

FAD тире? 1174 TWO Pee о) 

STO TEMP +7 т) + te t) te 
CLA TEMP +3 М 

FSB TEMP Tu 

STO TEMP +4 Ww -tu 

LDQ ТЕМР+4 WT. 

FMP TEMP¢l T4 

STO TEMP+4 (м-1.)1; 

FAD TEMP+5 (X-t.)t + (D+ t+ te) tu 
STO TEMP +5 A=(d-tu)t +024 T+) tue 
СТА ТЕМР+1 ty EE 
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FDP 
STQ 
CLA 
FAD 
FAD 
STO 
LDQ 
FMP 
FAD 
STO 
LDQ 
FMP 
STO 
CLA 
FDP 
FMP 
FAD 
STO 
LDQ 
FMP 
FAD 
STO 
CLA 
FDP 
STQ 
CLA 
FAD 


FAD 


CONST+2 


TEMP +8 
TEMP +8 


LOC*7,1 


TEMP +2 
TEMP +8 
TEMP +4 
TEMP +8 
TEMP +6 
TEMP +6 
TEMP +8 
TEMP +8 
TEMP +8 
TEMP +l 


CONST+S 


ТЕМР +1 
ТЕМР +8 
TEMP +8 
TEMP +4 
TEMP +8 
TEMP +7 
TEMP +7 
TEMP +6 
TEMP +5 
TEMP +8 
TEMP #2 


TEMP *1 


LOC+7,1 


2 
Ts v. 


UA 


ғ 


2 
% 
pts 


(w-to)t, 

De ta ty - 

в =(\-т„)% + (9+ -»" + 

, T 

+ (м-т), (рэт Б) 

+ U+ ти 

D+ t+ TA 

Qs te Tu) 

Tg 

/ 2 

Cy 

(D+ T+ toy 
Š 2 

ten + (Det + teh) 

W- tu) Ty 


2 4. 
thee +(24T+ TEA) зу. 
ш 
=, SONS ты) - зету + 


3 2 
+(W-tu) TL ty, + (2% t+17)] 
бі. 

A 


>= 


г; 
T 





FSB 
STO 
LDQ 
FMP 
STO 
LDQ 
FMP 
SSM 
FAD 
STO 
REM 
FDP 
STQ 
CLA 
FDP 
576 
КЕМ 
CLA 
FDP 
STQ 
CLA 
FDP 
STQ 
CLA 
FAD 
CAS 


NOP 


TEMP +8 
TEMP +9 
TEMP +8 
TEMP +8 
TEMP +10 
TEMP +10 
TEMP +5 


TEMP #7 
TEMP «7 


г, 


т аз Ac” 


CALCULATION OF SECTION MODULI 


TEMP +8 
TEMP +10 
TEMP #7 
TEMP #9 
TEMP +11 
STRESS SCHEDULES 
LOC +22,1 
TEMP +5 
TEMP +12 
L00424,1 
ТЕМР +11 
TEMP «13 
TEMP +15 
TEMP «12 


ПОЛЕ ЕВУ ===) 
| 
| 
| 
| 


x= 
yy] [iy 
145 


€ 
= 


t 


I 


t 
G 


A 


7? (Positive th CoMPRESS/0N) 


A 

к= TA 

М 

zh 

eg = Мед. 
2 - 

ats 


COMPARE OR + OR” WITH y? 





INSEK 


CAS INPUT+16 — 


NOP 
TRA 
CLA 
FDP 
STQ 
CLA 
FSB 
CAS 
NOP 


CHS 
CAS 
NOP 


REM 


CLA 
FAD 


STO 











INSEK 
LOC+24,1- 
TEMP +10 
TEMP +13 
TEMP +15 
TEMP +12 
INPUT 6 - - 


INSEK 


Ta 


< — — — — 


ІМРОТ+17- -|4 


| 
| 
INSEK -—-Y | 
| 
| 
RESIZING WEB FRAME 


TEMP «2 м. 


TEMP +1 
TEMP #2 
TEMP #19 ---— 


+2 i 
INSEJ ET 
TEMP +3 
TEMP +1 


TEMP +5 


I Ç 
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SOM ARG Соч ед) матн сур 
i COR 4 OF )% Фу» 
ІМ 

I, 

SE 

Ыы 

т” 


+ 
COMPARE Cu OF WITH бур 


Commane Oa 7 Og WITH 205,2 


Ng 


IÆ CAGA 


IE STRESS SCHEDULES ANG 
SATISFACTORY 

2 

5. 

D= D= ty 

¿A GONE 


COMPARE D 1 


IF D260 tw INERBASE W 


W > W t, 


GENERAL EQUILIBR IUM EQUATIONS 


ASSUME 2 SYMMETRICALLY SPACED STANCHIONS PROVIDING 4 
REDUNDANT FORCE R, CPosirive 1m ComPRESS/ OW) 











| X? Ye 
UK 
= ' isk 
E iz 4 On + Q, Lin Эк OR Z h: + $75 к; л. = R sa 
= 20 Е 
- 1% со50, к Sin Ok + ЕК x 
w = 
ss a + Sing = = ; 
“20 Y Z Ux 
50 У Уж 
(3K kik er 
Ок = -Sih Ge t Qa Cos Ok + Sin Or 2 hi + cos Ox V n S Cor Og 
Cro b+o 
= - № Sin Bie t ©, соз ө, + Чем + Roe Cos 8e 
LEIK [x К 
WHERE Gey = Sin Qe zhi + Соз Эк zu. ^ 
¿z K IK 
Мк = М, - зк +. У, + 2 И, (к-т) + 2_ м Ck Yi) 7. Kao Yv) z 
¿zo (зо 
- Mo - 1 2 + Go Yk + Mex ЕС = e) 
tak іт 
WHERE Мех = 2_ №; (2к-2.)+ 2. VO Y) ” 
Lo L=0 
ASSUME STANCHIOKH то BE PIN CONNECTED 
INTERNAL ENERGY STORED IN WEB UNDER LOAD: Jf = d dx 
Erz AN + =ч! + Rêl: s S > ш 
PEE چ‎ 2 f = АЕ 2 ПІ < 4. d x ]” 
ғы, йі v dl 
| ee de A a Luri R Reso Uc YR. Y [faded 
aP TET Agar, A TR E = dee 
JU | DEBA cis WG? 
IQ, 90.0 Ay dQ, Yt de 
4U Pe SRL pri a MedMc ayy Re dRo -o 
Mo E к ЗМ. JM, = ly dM. ке dM, 
dk | dR 
со > d &k- — 5 мо JMk- -z, coz c 
dise a Po d Po 4 8 
J, = $'a $ dQ<= созо ЧМкеш<-у„ 4 | 
dQ, ао; do. dGo 
dig Э@к=о Мк | ‘ig 2 Y 
4м, Мо ам, чм. CY- Ya) 
Y e É£_R: dt=dy 
Cyc: dR 
ae 4- 
W «* «p: 3347 
т=ў v di zaky 


p d 


Py 


% 
у 
' 


i 

CAS TEMP+18 | | ARS e ио A 
NOP | | 
IRA 4€6 ~~ : E | Іі (2 497) IME ASB Eu 
CLA TEMP+3 <-—-| | \v 
FDP CONST+2 | $ 
STQ TEMP +2 | y? HA, 
LXD NIX,1 | | NESET JADEX / 
a | x Wes CONST COVER WER FRAME 
چ‎ ale Weser /әде» 4 

ШЕР» ТХІ TNSEI,2 ——— —— | Uu ERSTES OS 
REM STORE INTERMEDIATE DATA 

ШЕРІ CHA TEMP € ————- 7/5 
STO LOC*6,1 - tw 
СТА TEMP+1 le 
STO LOC+7,1 tf 
CLA TEMP +2 D 
STO LOC*8,1 2 
CLA TEMP +3 w 
STO LOC+9,1 77 
CLA TEMP+5 A 
STO LOC+*10,1 A 
CLA TEMP+6 Q 
STO LOC+11,1 e 
CIA TEMP+7 T 
STO LOC+12,1 = 
CLA TEMP+8 = 
STO LOC+13,1 L 
СТА ТЕМР+9 < 

с! 


STO LOC+14,1 
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THE FOLLOWING ASSUMPTIONS Were M4DE FoR THIS PROGRAM 
l. NO STANCHIONS t Ro = O 
4. SYMMETRICAL LOADING ABOUT CENTERLIVE ` Q20 


3, SHEAR STRESSES AND STRAINS IGNORED сх о 


THE EFavıcz,FPRıym EQUATIONVS ON THE PRECEDING PA CE Become: 


E d x d P 
Px g C I< + Tex 41% co Эк d Mo = © 
Мк= М. - 1% 2к + Мех di 3 — Li d^ = | 
$ То dMo 


INTERNAL ENERGY EQUATIONS BECOME! 


Зу. Tk dik L + + Me die J| 20 


dro E Ay dT, Е Le 415 
ا ا‎ Bowes Tex) (cos e«)4t - f (nce mee E а) (к) O 
A ic Lo 
т. р (ек + 2h Jal - М, Ac + (те соз - ED = о 
Ак 
dU = pix ddla Мк dMk dl = o 
M, с Ax IP E Ik dP, 


b (Me en fex) J - 


K 
“Pe f(x cee м. ((L ats Mex di = 6 


THE INTEGRATIONS ARE APPROXIMATE BY SUMMATIONS ` 


dl =b 
<= и 5 Ñ Kon lîn o 
"e. E (= Ox x Z< B: Me ae (EE) JE Г ( Pex CoS © Mex Zr ды - о 
то Ак к ¡“zo к Ко K s 
Ken En poy zen 
© эш х ум 2 (—)+ a MO 
=0 к. <> о K то к 





un = s 
м.а -Ta on “tee 2) 


[z (+) 
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INDEJ 


INSEM 


CLA 
MDP 
STQ 
TXI 
CLA 
TMI 


LXD 
REM 
STZ 
STZ 
STZ 
STZ 


CLA 


CLA 
FDP 
FMP 
FAD 
STO 
CLA 
FDP 
STQ 
FMP 
FAD 
STO 
CLA 
FAD 


STO 
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TEMP +3 

CONST»2 

TEMP «2 

1 1= =¬ 
| 


LOC+1,1* — 


INSEJ 
NIX,54— — -d 


CALC OF REDUNDANT FORCES 


TEMP 
TEMP + 1 
TEMP +2 
TEMP +3 
LOC+*1,1 
E 
LOC*19,1 
LOC+10,1 
LOC+ 19,1 
TEMP 
TEMP 
LOC*1,1 
LOC*12,1 
TEMP +6 
LOC*1,1 
TEMP 
TEMP 
TEMP #6 
TEMP +1 


| 
| 
| 
x 
x 
| 
| 
| 
| 
| 
| 
| 
| 


TEMP +l 
TI 





Vies 
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€ 


O p 
NV 
ы“ 


2 


IF 2=2-) LEAVE LOOP 


RESET INDICES LAND 4, 
SET TO ZERO 

SET TO ZERO 

SET TO ZERO 

SEF 70 ZERO 

z 

IF 22-), САИ 2002 


cos © 





INDEK 


CLA 
FDP 
FMP 
FAD 
STO 
CLA 
FDP 
FMP 
CHS 
FAD 
STO 
CLA 
FDP 
STQ 
CLA 
FAD 
STO 
CLA 
FDP 
STQ 
CLA 
FAD 
STO 
TXI 
CLA 
CHS 
STO 
CLA 


іч 
LOC+3,1 


LOC +10,1 
LOC +19,1 
TEMP +2 
TEMP +2 
LOC+5,1 
LOC*12,1 
LOC*1,1 


TEMP «2 
TEMP +2 


LOC +#12,1 
TEMP +6 
TEMP +6 
TEMP +3 
TEMP +5 
LOC+5,1 
LOC*e12,1 
TEMP +6 
TEMP +6 
TEMP +4 
TEMP +4 


| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
CONST+1 | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
INSEM,1— | 
TEMP +1 < —-- 


TEMP +1 
TEMP +4 
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Pe» 
А 


Соз Ө 


_ Ter cosè 
Z 4 


— Pex cose 
eA 


Mey 
JE 
2. 


— Тех сед 9 
TUM 


— x COSO 
a 


ІМех 2 
T Z 





FDP 
FMP 
FSB 
STO 
CLA 
FDP 
FMP 
CHS 
FAD 
STO 
CLA 
FDP 


SIQ 
CLA 
FDP 
FMP 
STO 
CLA 
FDP 
STQ 
CLA 
FAD 
CHS 
STO 
TSX 
PZE 


REM 
CLA 


FSB REMEM+15 


PDP 


TEMP «5 
TEMP +1 
TEMP #2 
TEMP #6 
TEMP el] 
TEMP #3 
TEMP èl 


TEMP 

TEMP +7 
TEMP +6 
TEMP +” 


REMEM+11 
REMEM+*11 


TEMP #3 
TEMP èl 
TEMP +6 
TEMP +4 
TEMP +5 
TEMP +7 
TEMP +" 
TEMP +6 


REMEM + 12 


R,4 


REMEM+11,0,REMEM+12 


£ 
-> “т 
| Ju Tex cos ` Mex + 


= 
EN EBEN zr сее ме 


ow 





E 
Z= m 


-= 2 


2 cos "Of 

7 cosaa - (- > %) (= ж) 
(ЕН zr angue mesa] 
софе А = СЕ £) (z =)" 


?, 
Te 
Е 


ج 2- 

& (- z*«)yz vr) 
ZU MEL 

eG 

(Е мед (= x) 
(= мен) (е AN 
E ЛЕ)" 


=! 


= - | 
Мь = (к ме (® Ж) + ñ (-z )(zz) 


Print бот > M, 


) 


ACCURACY TEST FOR REDUNDANT FORCES 


REMEM*11 


ВЕМЕМ+ 11 


™% (PREVIOUS E ST IMATE) 


Po (comPuTe 2) 





INSEN 


INSEO 


STQ 
CLA 
SSP 
CAS 
TRA 
NOP 
CLA 
FSB 
FDP 
S TQ 
CLA 
SSP 
CAS 
TRA 
NOP 


TRA 
REM 


CLA 
FAD 
FDP 
STQ 
CLA 
FAD 
FDP 
STQ 


REM 
CLA 


TMI 


135 
TEMP 


TEMP 


| 
| 
| 
REMEM+12 < - 


INSEN 





REMEM+14 
ВЕМЕМ +12 
ТЕМР 
ТЕМР 


BNIPUTCII-—- 


INSEN | 





EXIT —— —3*i-|4 
ALTERATION OF| ESTIMATED REDUNDANT FORCES 


— 


REMEM*15 
CONST«2 

REMEM e135 
ВЕМЕМ+12 
ВЕМЕМ +14 
CONST+2 

REMEM +14 


NIX,1 


Ato 


A Fo 


comMiARE D% WITH УТ 


He bin 7 OL 


Мо (comPuTed) 

Mo (PREVIOUS Estimate) 
Мо (сом? отер) 

A Mo 


AN. 


COMPARE 4 Mo WITH OT 


Е 58M; 2 AT 


ІР 5 M, € 5T 


“n 


BR (comPured) 


f^, (PREviIoos ESTIMATE) 
2 

Po (NEW ESTIMATE) 

MIS (СО ?оте р) 

Mo (PREVIOUS ESTIMATE) 
2 

Mo (NEW ESTIMATE) 


RESET INDEX | 


INSERT NEW EST OF REDUNDANT FORCE AND MOMENT 


LOCe1,1 


INDEI+5 


| 
| 
| 
| 
к |152 151 


Z 


IF Z=-I, LEAVE LOOP 





ist 


LDQ REMEM+13 Р, 


FMP LOC+19,1 e le 


FAD LOC+3,21 Ve x 


STO LOCe22,1 ре паз Т. созе 


LDQ REMEM+13 Р. 
CHS 

FAD REMEM+14 2. 
FAD LOC«5,1 Mex 


STO LOCe24,1 M= Me rMo k? 


FMP LOC+1,1 | z 
INDEL TXI INSEO,1 | 
EXIT LXD NIX 1--- 
r RESET INDER L 
REM PRINT OUT ANSWERS 
TSX R,4 PRINT our Po, Mo 
PZE REMEM+11,0,REMEM+12 
INSEP CLA IOC*1,1 z 
TA END — — — — 7 Е 22-1, LEAVE L 007 
CAL CRANK 
ACL FIVE 


SLW FIVE 


| 

CAL CRANK | 
ROL SIX | 
SLW SIX | 
| 


SX N,4 
г PRINT 9uT с,2,У 


FIVE PZE LOC-50,0,LO0C-48 


TSX 5,4 | PRINT OUT To, D,W 


SIX PZE LOC-44,0,L0C-41 
INDEM TXI INSEP,1 | 
КО “нут — — — == 


oe 





BCD 
M TRA 
BCD 
N TRA 
BCD 
О TRA 
BCD 
Р TRA 
BCD 
Q TRA 
BCD 
R TRA 
BCD 
3 TRA 
BCD 
INPUT BSS 
LOAD BSS 
ASIDE BSS 
REMEM BSS 
LOC BSS 
CONST DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
TEMP BSS 


BLOCK 

76H AREA=E15.8,6H N=F6.1,6H A=F6.1 

BLOCK 

812H INERTIA PL=E15.8,16H INERTIA MIN=E15.8 
BLOCK 

810H LOCATION=F6.1,6H Z*F6.1,6H Y=F6.1 
BLOCK 

627H LENGTH/RADIUS OF GYRATION=F6.1 

BLOCK 

918H LOCATION*F6,1,4H Z=FP6.1,4H Y=F6.1,5H WT=F6.1 
BLOCK 

918H NEUTRAL AXIS SAG=eF6.1,19H NEUTRAL AXIS HOG=F6.1 
BLOCK 

67H PO=E15.8,7H MO=E15.8 

BLOCK 

95H TW=F6.1,5H TF=F6.1,4H D=F6.1,4H W=F6.1 
30 

100 

15 

15 

5009 

-1.0,1.0,2.0,0.29289,-0.4292 
12.0,40000.,1.70,7.7855,-0.04 
0.29767,-0.02171546,1.5708,0.8660,0.50 

10414. 0.01275 00n ДЕУ 9 
54,,9.6,-1.6,-0.88,16970.6,20.,1.5 
0.90,1.1052240.0, 144,0, 5.0%040704@70.0,0.050509 


40 


155 





NIX PZE 
CRANK PZE 50,0,50 
HANDL PZE 0,0,24 
PZE 0,0,49 
PZE 0,0,9 
PZE 0,0,2 
00008 TRA INSDF ESCAPE FROM (AC) UNDERFLOW 
INSDF SXD TEMP+17,1 
TX 0,1 
TNX INSDG,1,4 
CAL O 


INSDG CAL O 
STA INSDH 
PXD 0,0 
LXD TEMPe17,1 
INSDH TRA O 
END START 
CST M885-721-PROGRAM 
REM INPUT INFORMATION FOR PROGRAM M885 


SAP M885-721-INPUT 


LST OFF 

ORG INPUT 

DEC : (FT) DEP H 

DEC : (FT) BEAM 

DEC (FT) BILGE RADIUS 

DEC | (FT) FULL LOAD DRAFT 

DEC : (FT) WAVE CREST HEIGHT ABOVE KEEL 
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DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
END 


PMD 
PMR 
CLR 
PAK 
RIP 
RIP 
RIP 
BGN 


XPM 


(0/0) 
(FT-TONS 
(FT-TONS 
(ТИ) 
(PSI) 
EST) 
(PSI) 
(PSI) 
(EST) 


0 


M885-721-PROGRAM 
LOC , LOC*1000,FLO,FPR 


M885-721-DATA=DAVIS 
M885-721-INPUT 
M885 -721-PROGRAM 
M885-721-PROGRAM 
M885-721-PROGRAM 
M885-721-PROGRAM 


INITIAL FRAME SPACING 

INCREMENT OF FRAME SPACING 

FINAL FRAME SPACING 

INITIAL NUMBER OF LONGITUDINALS 
INCREMENT OF NUMBER OF LONGITUDINALS 
FINAL NUMBER OF LONGITUDINALS 
ACCURACY CRITERION FOR MOM.OF INERTIA 
) BENDING MOMENT SAGGING 

) BENDING MOMENT HOGGING 

MINIMUM HYDROSTATIC HEAD 

ULTIMATE STRENGTH 

YIELD STRENGTH IN TENSION 

YIELD STRENGTH IN COMPRESSION 
YOUNGS MODULUS 


SECONDARY BENDING STRESS AT PLATE 
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14 
15 
16 
17 
18 
19 
80 
21 
ге 
25 
24 
25 
26 
a 
28 
Po 
50 
51 


Index of Addresses And Their Contents 


0.29767 


-0.02171546 


1.0708 
0.8660 
0.50 
10414,0 
0.0127 
50.0 
18.0 
524,0 
04.0 
9.6 
=] об 
-0.88 
16970 
20.0 
1.5 
0.90 
1.10 
2240.0 
144.0 
9.0 


SCANT 
" 


" 
" 
" 
" 
" 
" 
" 
" 


INPUT 
" 


О 


OO JO Ob QO WF 


OO J оз ОӘО 


BEAM DESIGNATION PLATE О lb/ft? 
11 tt 


ha Ш + 
" " " © 52 
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FLOW DIAGRAM FOR CALCULATION OF WEB FRAME DIMENSIONS 
Note: assume that all scantlings and plating have been selected. 
Compute area and first and second moments 
thereof 


u Чи of neutral axis and moment of 
inertia 














Compute Q, first moment of area for 
each location 
із 27202 ------------------ МО 


Compute sin® and cos® for each 
loeation 
із 2< 0% —— МО 


Compute hydrostatic and internal load 
components for each location 
is Z< 0? —— NO 


Summation of external forces for each 
location 
INN MUN NG 


| 


Calculate the shear force factor Vb/I 


A íáÁ__—_—_ TPS h 
Compute shear forces for each location | 
is 2<09------------------ NO 






Compute moments caused by external forces 
including shear forces 
is 2 < 0? ————————————— МО 





Compute axial and shear forces in the frame 
due to external loads and shear forces for 
each location 


із 2 <0? М0 


| 
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Compute web dimensions 

Compute area and moment of inertia of Web 
Compute section moduli of web 

Calculate stress schedules 


are total stress less than yield 
тез? — — ————— Vee) = A O A 


Increase D (depth of web) 
MED Oty? ——— ~ NO 


| 


Increase W (flange width) 
Is W230ty? — М0 —»set D*2W, reset LO 


A car O e mendi ol‏ س سے جب سے سے 


Inarease %,--------------->Гөзе% LOC 


Store web dimensions 
із 2602 -------- 10 — ser D2LW 


Calculate redundant forces and moments 


Accuracy test for redundant forces and 

moments, Is the accuracy criterion 

satisfied? —— № alter and insert 
pedundant forces 
and moments 





Print out answers and 
end program. 
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